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l&&ma ln Male Mice 

0 Ppm 

al8poaitlon SummaFg 
khnals iuitiallv in rtudv 70 70 70 70 70 90. 

ILMd iieMb 
Pkty deaths 

Accidental deaths 
Moribuad 
Natural deaths 

med last week of study 
‘rcfminal sacrifice 

@@hi 

10 10 10 10 10 10 
10 20 10 10 10 7 

1 
9 6 15 15 23 33 
6 5 11 12 23 39 

3s 39 24 22 : 
1 
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TABLE Al 
Summary of the Incidence of Ne@asms ia Maie Mee at the. 99 aud 15-~a~~ I~~rn~~~al~~ns 
ad in the 2-Year Inhaiatiou Study of l~~u~diene ftintinwd) 

0 mm 6.35 PPm 20 Pi= as Irpln mivm =wI 

9-&fort&h Interim Eve (continued) 
Integumentaty System 
Noat 

Mnsculoskeletnl System 
NOM 

Nervous System 
None 

Respirtttory System 
-tl 

Alwslar/broncbiolar adenoma 
AhtedarRwoncbioJar adenoma, multiple 
Alveolar@onchiolar carcinoma 

Special Senses System 
None 

Ufittaty System 
None 

Systemic Lksii 
Multiple organsb 

Lymphoma malignant iymphocytic 

IS-Month kerim Evduution 
Alimentary System 
Iatcatine small ikum 

Lympboma malignant tympboqtic 
Intestine wnalt, #unum 

Lympboma malignant lympbocytic 
Liver 

Hepatocellular carcinoma 
Hepatocelbdar carcinoma, multiple 
Hepatocellular adenoma 
HepatwxMar adenoma, multiple 
Lympboma malignant lymphoqtic 
Mast cell tumor NOS, metastatic, bone marrow 

Mesentety 
Fat, 4uamous ceil carcinoma, metastatic, 

stomach 
Pancreas 

Acinus, lymphoma malignant lympboqtic 

(10) 



(1) 
1(100%) 

w m 
1(14%) 

(10) (10) 0 
I (14%) 

1 wm 
1 ww 2 (=I 

1 (14%) 
w (10) (10) (7) 

1(14%) 
1 (14%) 
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t+At!l,E Al 
$trmmary ot the Incidence of Neaplasats in IWe Hice at @t 9- 
aud in the t-Yeas Inhahtim Study of i,3-Bwtadiene (a+&) 

0 p@m 

/S-Month Interim Evaluation (continued) 
Utmeatay System (continued) 
Pharynx 

~squamous cd pspilkmM 
:dvaiy glsnds 

Lymphoma ma&nant lymphocytic 
w?lnach, fonrstomach 

I ymphonut malignant iymphwytic 
Mast ccl1 tumor NC& metas&tic, bone rmmw 
Squamous cell carcinoma 
Squamous ceil papiIIoma 

Wnach, glandular 
I .ymphoma malignant iymphocytic 
Squamous cell carcinoma, metsstatic, stomach 

Cnrdiovascular System 
I Icart 

I leman~ma 
tw (1) (10) (10) (IO) tip) 

1 VW 3 (43%) 

Endocrine System 
None 

General Body System 
None 

Genital System 
rcstes 

Lyqhma malignant lymphoqtic 

iIcmat4qoietic System 
Ibne marrow 

Lymphoma maiigmmt Iymphwytic 
Mast cd tumor NOS 

Lymph node 
Iliac, lymphoma malignant tyrnphoqtic 

I pph node, mandibular 
Lymphoms malignant lympklqtic 

I ,ymph node, mcdiastinal 
Lymphoms maiignant Iymphoqtic 

Lymph node, mesenteric 
Lymphoma malignant Iymphoqtic Spkfl 
Lymphoms malignant lytnpbcytic 
Mast cefi tumor NOS, metsstatic, bone marrow 

(9) 

w 
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htesumeatary System 
None 

Musculoskeletal System 
Skeletal muscle 

Diiphmgm, squamous cdl carcinoma, 
metastatic, stomach 

Nervwa System 
None 

Respiratory Syetem 
Lw 

Adenocaccinonut 
Ahwlar/btxmchiolar adewtna 
Ahfeolar/bronchiolar arlaroma, multiple 
Alvdwbronchii tT2uawa 
Hemangicwrooma, ruetwacic, heart 
L~photne malignant @@ocytic 

Special Senses Systenu 
Hardexian gland 

AdfittOttM 

Bilateral, adepoma 

urinary system 
Kidny 

AdCtlOttUt 

Lyrkxphoma malignattt lymphocytlc 
Mast cell tumor NO§, met&&c, bone tnatxw 

Urinary bladder 
Lymphoata maiignattt #q5tpbocytic 

w (31 (4) cz) W) 0 
1(14%) 
X(14%) 

111~) 
v-4 (1) 0 

1(14%) 

Systemic L.edon~ 
Multiple organ5 

LjIttphotIta tttaligtwit &u+ocytic 
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~wmauy of the incidence of Neoplasms in MaIq’ l&e at ‘the 9- a0d lH&mwbt htebw 
.~cl in the 2-Year Inhalation Study of 1,sB&a&eye (continued) 

103 

425 PPm 20 ppm ta.6 PPm 200 eem 625 ppm 

1 Iwwdary System 
~Wl:tdder 
I sutphoma maIignant iymphoeytic 

,I< ~.IIW small, duodenum 
I rlacytic .wrcoma 
I 1 wphoma malignant lymphocytic 

li~~\line small, ileum 
I wphoma malignant histbcytic 
I \ luphoma ma@nant lymphocytic 

B/S ..IIII~ small, jejunum 
t .Ifc.inoma 
I b titphoma malignant iymphocytic 
I \ wphoma malignant mixed 

v 8, 
I kwingioma 
I ktnangiosarcoma 
I Iwnangiasarcom, metastatic, heart 
1 I~~pcocellular carcinoma 
I k.1 ~;uocelluiar carcinoma, multiple 
I iqatocellular adenoma 
I rqwxellular adenoma, multiple 
I ~~~~~uocholangiocarcinoma 
I I~~liocylic sarcoma 
I iqhoma malignant lymphocytic 
I t~phoma malignant mixed 

$1 mua, metastatic, skin 
.SI~~:tmous cell carcinoma, metaatatic, stomach 

. I. ~.Whxy 
~~~~~~;~rnous ceil carcinoma, metastatic, stomach 
I .,I. adenocarcinoma, metastatk, lung 
I .I I, hemangioma 
I AI. hemangiosarcoma, metaatatic, heart 
I 1 I, hemangiosarc&a, metaatatic, spleen 
I II, histiocytic sarcoma 
I I I. sarcoma, metastatic, Skin 
1111 lC~~,S 
I i wphoma malignant iymphocytic 
\, UIUS, hemangioaarcuma, metaatatic, heart 
\< IIIUS, histiocytic saraxna 
\* UIUS, tymphoma malignant lymphocytic 
L IIWS. Iymphoma ma&nant mixed 
1% IIIUS, sat-corn% metastatic, skin 
\$ ,tuts, squamous ceil cardnoma, metasfatic, 

\tcwtach 
1 w, adenoma, multiple 
hd~y glands 
I Iblicqtic sarcoma 
I i q’homa malignant iymphocytic 

(48) 

iw 

8 (16%) 
J C@W 
12 (24%) 
1(2%) 
1(2%) 

2 (4%) 

1(2%) 

(6) 

1 (17%) 
iw 

1(2%) 
1 z2w 1 i=r 

GO? 

(32) 

(37) 

(33) 
2 (6%) 

Q w-w 
17 (35%) 
9 i1=1 

18 (34%) 
6 (13%) 
1 wf4 
7 (15%) 
2 (4%) 

(9) 

1 (11%) 

1 (11%) 
3 (33%) 

CW 

1 WV 

1 w% 
(48) 

3 (4%) 
l(lW 

5 cl%? 

4 (6%) 
39 (54%) 
1 (W 

1 (l%l 
(4) 

1 mw 

m 
1 WI 

2 (3%) 
22 (31%) 

(691 
1 fl%? 

19 (28%) 
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tYPrv St& (contimed) 
ABmeotary System (continued) 
Stomach, foreatomach 

Histiccytic sarcoma 
Lymphoma malignant iymphoqtic 
Mast cell tumor NOS, metastatic, none marrcw 
Sarcoma, metastatic, skin 
Squamous cell carcinoma 
Squamous cell papiiloma 

Stomach, glandular 
Histiocytic sarcoma 
Lymphoma malignant tymphoqtic 
Squamous cell carcinoma, metastatic, stomach 

Cardiovascular System 
Heart 

Adenocarcinoma, metastatic, lung 
Hemangiesarcoma 
Hepatocellu~icarcinorma,,nretartatic, liver 
Histiotytic sarcoma 
Lymphoma malignant tymphoqtic 

1 @W X(2%) 3 (6%) 
1 VW 2 (4%) 142%) 2 (4%) 20 (nw 

Endocrine System 
Adrenal gland, cortex 

AdfXlOlM 

Histiocytic sarcema 
Lymphoma malignant lymphoqtic 
JMateral, adenoma 

Adrenal gland, medulla 
EEstioqtic sarcoma 
Lymphoma malignant lymphocytic 
Pheechromccytoma benign 

lsiea, pancreatic , 
Adenoma 

Pamthyroid gland 
Lymphoma malignant tymphoqtic 

Pituitary gland 
Lymphoma malignant lymphoqtic 
Lymphoma malignant mined 
Pars distalis, adenoma 
Pam distal& carcinoma 
Pam intermedia, adenoma 

Thyroid gland 
Lymphoma malignant lymphoqtic 
Follicuiar ceil, adeitoma 

1 Gw 

(W 

2 (4%) 

1 ww 
(47) 

2 (4%) 

General Body System 
NOW2 



lmioosioMateMke 

Summary of the Incidence dNeoptasms in 
and in the Z-Year Inhalation Study af l&B 

&zs ppm 

Z-Year S* (continued) 
(hBitIt~ system 
I ipididymis 

M!&i~ic sarama 
Lymphoma malignant lymphocytic 

I’reputiat gIa& 
Carcinoma 
t ieman~ma 

Pmstate 
Lymphoma malignant lympbytic 

Seminal vesicle 
Llcmangloma 
t lcmangiossm~ metastatic, spleen 
1 listiqtic sarcoma 
Lympbma malignant lymphocytic 

raltca 
tfcrmingioma 
Lymphoma malignant lymphocytic 
intcmtitial ceil, adenoma 

# GQ 

fm 

I lsmat+oietk System 
lime mamow 

I tistioqtic sarcoma 
~*ympboms -w-t mphaytc 
l$tqihom maligtuttlt mixed 
Mart cdl tumor NOS 

I .ymph node 
ftemangkma 
I tistiocytic saramla 
I ymphoma malignant tymphocytic 
Mast ceil tumor NOS, metastatic, b&e marcw 
AKiflary, ljmphotna maiignattc lymphocytic 
AKitlaly, iympttoma maiignant 
I tisf, hiitiocytk zsarcmw 
IIISG lymphoma maliqpraat lymphocytic 
ilk lymphama ma&ttant mixed 
lnguinai, lymphoma nqlignant iymphpcytic 
I .umbar, lymphoma maiigttant &tttpbaytiC 
t+latsti<;,hi~c +rcoma 
tkttal, &mp&oma maligttattt lvmplsofytic 
Henal, lymphoma maiigttant mixed 

l.ymphnalq brondlittl 
Adenocarckoma, metastati, lung 
&eo&r&oncbiolar - tnetastatic, 

lung 
1lepatochobn~noma, metastatic, liver 
I tistiocytic satcoma 
Lyfnpttoma maiigRallt tymphofzytic 
I wnphoma malignant 
I.ymphQma malignant mtxed 
‘+amous cell carcinoma, metastatic, stomach 



2-Y- S&dJ (continued) 
Henlatopoietlc system (cautiKnled) 
Lymph node, mandibular 

Histicqtic sarcoma 
Lymphoma malignant lympbo@i 
Lymphoma malignant m&i 
Mast cell tumor NOS, melastatk bone marww 
Swcoma, metastatic, skin 

Lymph node, media&al 
Adenocarcinoma, q etastatis lung 
AlVCOla~b~ChiOk carcipoms, metastatic, 

blllg 

Hepatochohmgiocarcinotna, me&static, liver 
Histiocytic sarcoma 
Lymphoma udgnant lymphucytic 
Lymphoma maiigeant 
Lymphoma maiignant mind 
Squamous cell eareinixw4 metastati~ .stomach 

Lymph node, mesenteric 
Histiocytic sarauw 
Lymphuma malignant hidxytic 
Lymphoma n$@nant @t+xytic 
Lymphoma malignallt 
Lymphwa malignant mixed 
Squamous cell Carcinoma, metastatic, stomach 

Spleen 
Hemangicwcoma 
Histioqtic sarcoma 
Lymphoma malignant iyn@mq& 
Lymphom8 malignant mhpd 
Lymphoma malignant tlr&iFferentiated cell type 

roymw 
Adenocarcinoma, metaw& lung 
Histiccytic sarcoma 
Lymphomll malignant lyq&q.ic 
LyI@oma malignant 

Integumentpry System 
Skht 

sebacaous gland, adenoma 
Subcutaneous tissue, adewwcinoma, 

metastatic, lung 
Subcutaneous tissue, heam@astraxna 
Subcutan~us tissue, hidocytic sarauna 
Subeutancous tissue, l-ma 
St~bactan&us tissue, lympbma malignant 

mm= 
subcutaneous tissue, matu cell tumor NC8 
Subcutaneous tissue, mizd tumor malignant 
Subcutaneous tissue sarwma 
Subcutanecus tissue, head, saranna 
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2-Y&u &vtudy (uRllinlIt%) 
Musculoskeietai System 
thllX 

Lymphoma malignant lymphwytic 
Skeletal muscle 

Mekaxiaoma, metastatir, lung 
t Iemang*kearwma 
IXaphragm, adenocratcinoma, metawtk lung 

Nervous system 
Ilrain 

Carcinoma, metastatic, pituitaty gland 
Cllioma malignant 
I femangiawwmaq metastatic, heart 
I fiatiofrytic sawma 
I .ymphoma malignant IympItecytiC 

+inal Cord 
I qmphoma malignant lymphoqtic 

lkpiratory System 
I wig 

Adenocarcinofna 
Adenocarcinoma, multiple 
:tienOcarCinOma, metaatatie, harderiaa gland 
~\tvcoiar/bronchidar adenoma 
Alvcolar/b~nC&iokr adeno~ muMpIe 
Alveoisr/konchio&r tzircinoma 
.adar~r txucinoma, mukiple 
I kcinoma, metastatic, liver 
I tcmangiosacczoma, metastatiq heart 
I Icmangiosanxma, ‘meta@& skektal muscle 
I r~patoccihdar carcinomsr, metastatk 
I l~pn~oceUulsr &&ino~ aMa8tatk liver 
I kptoch~no* metastatk liver 
I linlicqtic sarwma 
1 riomyosarmma, metaatatic, slda 
I ymphoma malignant ~pboq!tiC 
1 ymphoma malignant 
Nncplasm NOS. metastatic, uncetU@ primq 

5itc 
‘knrcoma, metastatic, skin 
‘L~uamous ~e&catcino~ metastatiq StqWh 
MrdiWinua4 adenocardanma, astastatiG lung 
Mcdiastinum, ahwOiaf/bzQ&tb~ CSCiSIOmB, 

mctastatic; lung 
Mrriiastinum, hemangio8afComa. metastatk 

hCHll 

HrtllH8tinu~ hepatocholangi~maLmerocarcinoma, 
mctasta* Wr 

Mcdirstinum, aatcoma, r+astak skin, 



TABLE Al ’ 
Snmmary oFthe I&m of Neoplasaxs In M+ ee atthe,9- as@ ~~~~ 
and in the a-Year In&d&&m Stidy 6f L,3&ukdJen6 @xmtinued) 

2-Yaar sa&fy (amthuled) 
Respiratory system (amtinued) 
NOM! 

Histiwytic sarcoma 
Leiomyoscna~~a, metastati% skin 
Lymphama maligaant lymphocytic 

Trachea 
Lymphoma malignant lymphocytic 

Special !ikwes System 
Harderian gland 

AdeWCWCiDOtUa 

Adenoma 
Leiomyosarcoma, m&static, skin 
Bllatenl, adenoma 

Zymbal’s gland 
Adenoma 

GO) (491 (47) (40) i 
1 @w 2 (4%) 

6 (12%) 7(14%) 24 (51%) 5 {13’)6); j 

6 (13%) 1(3%) : 
CQ 

I(%%) 

urinaIy syatcm 
-fY 

Ademxarcinoma, meuatatic., bacderiaa gland 
Adcn~rciMwa, tlletaqtllc, lung 
I-kmangi~ mctastath heart 
Hlstlllcstuuuna 
Lymphoma malignant lymphoqtic 
Squamous ceil ca&wma, metastatie, stomach 
Renal tubule, adenbma 

urinaxybiadder 
Hktioqtic sarcoma 
Lymphoma malignant &mphocytic 
!kplamollscell txucham metastatic, stomach 

tilyatcmic Lelatls 
Multiple organs 

Hls~csarcoma 
Lymphoma malignant 
Lymphoma titaligaant hlstiacytic 
Llrmphama mal%nant h’=~-@= 
Lymphoma mal@ant mixed 
Lymphoma malignant undifferentiated eel1 
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‘I‘ABLE AL 
Summary OS the I&deuce of Neoplas+s in Maie b&e at the 9- and WMoath 
und in the 2-Y&w Inhalatkm Study of l,~~~~d~~~ (r&tinued) 

oppm &25ppm 20 =PPm 625 ppm 

Neoplasm Summary 
Total animals with primary ne~p!asms~ 

9-Month interim evaluation 
15-Month interim evaluation 
ZYear stndy 

Total primary neoplasm8 
g-Month interim evaluation 
15-Month in&rim evaluation 
2-Year study 

Total animals with benign neoplapnas 
g-Month interim evaluation 
15Month interim evaluation 
a-Year study 

Total benign neoplasm5 
9.Month interim evaluntion 
l&Month interim evaluation 
2.Year study 

Total animab with ma!ignant neop!asmS 
g-Month interim evaluatiod 
1.5~Month interim evaluation 
a-Year study 

Total ma!ignant neoplasms 
g-Month interim evaluation 
SMonth interim evaluation 
2-Year stndy 

rota! animalswith metastatic neoplasms 
SMotith interim evaluation 
2-Year study 

Total me&static neoplasms 
SMonth interim evaluation 
2.Year study 

Total animals with malignant neop!asms 
uncertain primary site 

‘L-Year study 
Total animals, with uncertain neoplasms- 

benign or ma!i!ytmt 
U-Month interim evaluation 
ZYear St&y 

Total uncertain neop!asms 
15Month interim evaluation 
2.Year study 

3 5 
6 7 

49 62 

5 
2 

44 

1 
1 

40 

2 
5 

45 
6. 

48 

5 1 2 
2 1 6 

70 81 80 

3 6 
16 26 

185 82 
9 

129 

3 3 
6 6 

43 12 

4 
2 

36 

ii- 
: 

‘34 
6 

39 35 

2 
6 

38 

3 
10 
88 

4 
14 
17 

4 
2 

46 

1 
8 

75 Sl 

2 
6 

58 

1 
1 

42 
4 

46 
1 

2-6 19 34 

2 
12 
65 

1 
5 

97 
1 

30 
1 

54 23 41 

9 
1 

19 : 13‘ 6 

6 3 
47 17 16 14 29 

1 

a Number of anima!s examined microscopically at site and num$er of animals with lesion 
h Number of animals with any tissue examined mict-wopi~!b 
’ Primary neop!asms: a!! neop!asms except .me@Xatic neaptasms 



Carcass ID Number 
0;0’0~B 0 ,o a 0 0 b O”O.0 a 0’0 LO- 0; 0 0 0 0 0 0 0 
11Oa~l’~~1o~ooo.l,o~ooooooooo 
0393200182335781~122233444 

.S22234.144431i.Sif14-12345134 

c++a+++++++~+++++c++++*++ 
++$~++C+'++++*+++++f+++++$ 
+++~.+fC+C+~.++f~~C+4+++++4 
4++~++~$;+4+~~.~-++c+-*+++++++ 
A++++~+S+fC+++f+C4‘f+++C+++ 
A”,+ A h -+ i + + + + + $‘--I- + + ,.+ ,+ + + -I- +. + + + + 
A+~1;A~‘++~+Cf+~~,+ff++Cf++++ 
A*A+++C++++++++~++++~+,+~~ 
++*++s+++++c’++++cc++++*++ 

XXX x X 
X x x 

xx X x x x 

X 
X 

: 
+ + 

++~++SS++++Sf‘4+++++*+++++ 
X : .i-. 

4 4.+ *‘$ 4y + + + + + +.-t->-k +.+ 4 f + + 4 f 4 +‘+ 
;’ 

4 + +,.-4 + 4 +‘+ + 4 +-+,+ + + +‘ + + 4 + + 4 + * + ,? 
f++C+++++4’~+f++++++++~4~~ 

+:-llsiuik epminut miqwop@alfy M M@& tiigte 
i: rnsrifficient t 

x, Leaion present 
,. 

fkAut* predudes eJmtttiuation Blank Not examined 
‘i 

1” ,, 

:. .: 
:* 
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TABLB A2 
Indivfdual Animal Tumor Pathology of Male lb@+ iti the t-Year I~~~ S@dy e 1,3=Butadkte: 0 ppm 
(continued) 

7777777777777.77779777f777 
Number of Days OUR Study 3333333333333333333333333 

666666666,6666666666666666 

-0 0 016 0 0 .o 0 0 0 d 0 ‘0 0 0 0 0 0 0 0‘0 0 0 0 0 
Carcass ID Number 0 00000000001I1I 1111111111 Total 

55556,67789911122333344444 TWUes/ 
134~35.241151-3514134512345 Tumors 

AIImentafy System 
Esophaw 
GaItbladder 
Intestine large 
Intestine large, cecum 
Intestine targe, colon 
Intestine large, rectum 
Intestine small 
Intestine small, duodenum 
fntestiqe small, ileum 
Intestine smatt, jejunum 
Liver 

Hepatocellutar carcinoma 
Hepatocellutar carcinoma, muttipte 
HepstodPtlutar adenoma 
Hepatocetlutar adenoma, multiple 
Hepatochotangiocarkinoma 
Sarcoma, mewstatic, skin 

Mesentety 
Fat, sarcoma, metastatic, skin 

Pancreas 
Achtuq sarcoma, metastatic, skin 

saltvary glands 
stomach 
Stomach, forestomach 

Mast celI tumor NOS, metastatic, 
bone marrow 

Sarcka, metastatic, skin 
Squamous celt pepitloma 

Stomach, glandular 
Tooth 

+++++++++++++~+++$4++++++++ 
+++++++++++++++++++++++++ 
+++++++++++++++++++++++++ 
+++++++++++++++++++++++c+ 
++c++++++++++++++++++++++ 
++++++++++++‘+++++++++++++ 
+++‘+++-f”+++++CC+++++++++++ 
+++++~+++++~4+++-++*++++++++ 
+++++++++++++++++++++++++ 
++++++++++++++++~+++++++++ 

x xx 

X xx x x X 
X 

+ 4 4 

+++~++++++f+++f+~++++++++++ 
++++++++++++++++i-++++++++ 
++~+++++++++++++++++++++++ 

+++++++++++++++++++++++++ 
4 4 4 + 4 + 

49 
44 
50 
50 
50 
50 
49 
47 
48 
48 
50 
8 
3 
12 
1 
1 
1 
6 
1 

50 
1 

50 
50 
SO 

1 
1 
1 

50 
9 

Cardiowscular System 
Heart 

Endocrine System 
Adrenal gland 
Adrenal gland, axtex 

Adenoms 
Bilateral, adenoma 

Adrenlit gland, medulla 
Islets, panckeatic 
Parr&void gland 
Pituitary gland 

Pars distalii, denoma 

+++S+f+++/-t+++++C++++++++ 50 

++++++*+++4++++,++++++++++ 50 
+++++++++++++++++C+++++++ 50 

1 
1 

+++++++++f+++++++++++4+++ 
+++++++++++++++++++++++++ ;i 
e+++M+~++++++++++++++++MMM 39 
++++++++++C+++++4++++++++ 50 

X 1 
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TABLE A2 
Individual Animal Tumor Pathology of Male Mice irr the 2-Year r~hal~~~~ St&y ef L,WButadiene: 0 ppm 
(continued) 

3445555566666677777777777 
Number of Days on Study 7791447902567913333333333 

9651032697267346666666666 

Carcass ID Number 
0000000000000000005000000 
llOOlll lOOOaOOOOOOOOooooo 
0393200182335781122233444 
5222341444312531412345134 

Endocrine System (continued) 
Thymid gland 

Follicular cell, adenoma 
tt+CCt+t++Ctt+-t+++ft+++++ 

x 

General Body system 
None 

Genital System 
Epididymis 
Penis 
Preputial gland 
Prostate 
Seminal vesicle 
Testes 

Interstitial cell, adenoma 

+++++t+t+++++++++++++++++ 
+ 
M + -t 

tt+e+t+++M+tM+++ttt++++tt 
tt+t+++++t+tCtt+++++tt-ttt 
+++++++++t+++t+++t+t+++++ 

x 

Hematopoietic System 
Bone marrow ++++t++++++t+++++++++++++ 

Mast cell tumor NOS X 
Lymph node +++++t+ttt+++tttt++++++++ 

Hemangioma 
Mast cell tumor NOS, metastatic, 

bone mqw X 
Lymph node, bronchial +t+++t+M+M+t+tt+tt++t+++t 

Hepatocholangiocarcinoma, metastatic, 
liver X 

Lymph node, mandibular c+c+sM+M++++M+M+++McMMM++ 
Mast cell tumor NOS, metastatic, 
bone marrow X 

Lymph node, media&al ++MMM++M++M++MM+M++++M+M+ 
Hepatocholangiocarcinoma, me&static, 

liver X 
Lymph node, mgenteric +t+++Mt+++++++++t+tt++++t 
Spleen tt++++++++++++++t++++++++ 
Thymw +t+++ttMt+tc+t++t+tM+++t+ 

Integumeotay System 
Mammary gland M+MMMMMMMMMcMMMM++MMMMMMM 
Skh ttt+++++S++++tC+++++++++f 

Subcutaneous tissue, sarcoma X 

Musculoskeletal System 
Bone +++++++++t*+++t++++t++++t 
Skeletal moxie t 

Hemangiwarcoma 

Nervous System 
Brain +++++++++*+++tt++++++t+t+ 
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TABLE A2 
Individu@ Animal Tumar Bat~ology of Male Mkt? in the 2-v~~ ~~~~~ Study of X,3-Butadiene: 0 ppm 
(continued) 

Number of Days qn Study 
7777777777777777777777777 
3333333333333333333333333 
666666666666666.6666664666 

Caruuls ID Number 
0:000000000Q00@0-0’000000000 
0000000000011111111111111 Total 
555566.7789911122333344444 TiiUd 

134535241151351413451234r Tumors 

Endoctine System (continued) 
Thyroid gland 

Fowular cell, adcnoma 

General Bodjt @stem 
None 

4f+f4+4++++++++++CC4+++++ SO 
x 2 

Genital Syshm 
Epididymis 
Penis 
Preputial ,$and 
Prostate 
Seminal vesicle 
Testes 

Intetsthial cell, adenoma 

Elematopoietk System 
Bone marrow 

Mast cell tumor NOS 
Lymph node 

Hemangisma 
Mast cell tumor NOS, metastatic, 

bone marrow 
Lymph node, bronchial 

Hepatocholangiocarcinoma, metastatic, 
liver 

Lymph node, mandibular 
Mast cell tumor NW, metastatic, 

bone marrow 
Lymph node+ mediastinat 

Hepatocholangiocarcinoma~ ntetastatic, 
liver 

Lymph node, mesenteric 
Spleen 
‘rhymus 

1 
++MM+M+++++++++++++++++a+ 45 

1 
++4+4+M44++4++4M+4+++M+++ 39 

1 
M.MNM+*~+M+++MMc+MMM++MM++ 2s 

1 
+++9~++~++~+++4s++++c++++ 49 
+4+Se++++++C++S+++ff~4444 50 
+4++++4+4x44+444c++++44++ 47 

Wqpmentary System 
Mammary Stand +MIMMMMMUMMMMMMMMMMMMMMMM 5 
Skin +-++f4++4++++4++44++++++++ SO 

Subcutaneous tissue, sarcoma 1 
wasw 

ggjk ~M#c”loek&&i Sys&m 
@& _. Bone ++4++4+444+++++++++++++++ 50 

%&xal muscle + 2 t.: L .~‘ tfemanSic&arcoma X 1 
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TABLE A2 

344555556~6666677777777777 
Number of Days ou Study 7791447902567~9t3~33333333 

9651032697267.346666666666 

Carass ID Number 
00000‘“0000000000000#000000 
1lOO1111OOOOo.aoaooo-ooooao 
0393200182335781X22233444 
52223414443125314X2345134 

Respiratory System 
J-w= +++S+f+++++Sf+Sf++C+++f++ 
J.+w $++*+c++++++*++++c+++++++ 

AlveolarPxonchiolar adenoma xx x XX 
Ahwlar/bronchiolar adenoma; 

multiple X X 
Alveolar/bronchiolar carcinoma X 
Alveolar/br0nchiilat carcinoma, 

multiple X 
Carcinoma, metastatic, liver X 
Hepatocellulrar carcinoma, me&static, 
liver X X 

HepatochoIangiowcinoma, metastatic, 
liver X 

Sarcoma, metastatic, skin X 
Mediasrhlum, 

hepatocbolangiocarcinoma, 
metastatic, liver X 

NOSC f++++++++++++C+C++S+e+S++ 
Trachea e+~+se++++~+f~+9+++++++++ 

Special Senses System 
Ear 
Eye c 
Harderian gland C+C+S++f++C+~CfCeC+++++++ 

A&IlOWi X x x x X 
Zymbal’s gland + 

Adenoma :: 

Urinary System 
Kidnqt +C++++f++~++++~+++f+++++C 
Urethra 
Urinary b&adder ++C+++C+C++++fC++~C++C+++ 

Systemic Lesions 
Multiple organs +++++~+c++++++++++*++++++ 

Lymphoma malignant lymphoqtic X x 
Lymphoma malignant miked x X 
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TABLE A2 
Individual Animsal Tumor Pathology of I$de Wee &I t& &Year 
(caltinu~) 

.77777777777’77777777777777 
Number of Days ran Study 33333333’33333333333333333 

6 6 6‘6 6 6 6 6 6 6 6 6.,6 6 $ 6 6 6 6 6 6 6 6 6 6 

aaa~abaoa~aaaao~a0aaaaaa0o 
Carcass ID Number a a a a 0 a‘0 0 a 0 0 1 I.1 1111 I1 11111 Total 

55$5667789911122333344444 TiSSUeS/ 
13453524115I3514134512345 TUfllOrS 

Respiratory System 
w-x +C,+++f+++f+f+C+f+++~~+~~ 50 
J.-g +++++++e*++++c+++++++++++ 50 

Atveokwbronchtotar adenoma xxx x x x X xx 14 
Atveolar/bronchiolar adenoma, 

multiple X X 4 
AtveoWbronchiotar carcinoma X X 3 
AtveoWbronchiotar carcinoma, 

multiple X 2 
Carcinoma, metastatic, liver 1 
Hepatocetlutar carcinoma, metastrrtic, 
liver X 3 

Hepatochotangtocarcinoma, metastatic, 
liver 1 

Sarcoma, metastatic, skin 1 
hiediastinum, 

hepa~ochotangtocarcinoma, 
metastatic, liver 1 

NW ++++S+S+~+++++C+f+++~~+i+ 50 
Trachea ++4++s+c+++++++++++++++++ 50 

Special Senses System 
Ear + 1 
Eye 1 
Hardertan gland +++++f~C+++++C++*++++++++ 50 

AdtXlOtlM X 6 
Zynibat’s gtand 2 

Adenoma 1 

UrinarJr System 
Kidney +S++i~+++-f++++++++++++f++ 50 
Urethra + + 2 
Urinary bladder f~++S+++S++f~~+C++++++++f 50 

Sptemic. Lesions 
Multipie organs +++++++~cf+e~s++++++f++++ SO 

Lymphoma malignant tymphocy$c 2 
Lymphoma malignant mixed 2 
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TABLE A,2 
6.25. ppnr 

Number of Days on Study 
44556666677777,?7777777777 
688903557123333333,3333333 
74761623&7355595j5555J555 

Carcass ID Number 

Alimentary System 
%PhasW 
Gallbladder 
Intestine large 
Intestine large, cecum 
Intestine Iarge, coIon 
Intestine large, rectum 
Intestine stnah 
Intestine small, duodenum 
Intestine smal, ileum 
Intestine small, jejunum 

Carcinoma 
Liver 

Hemangiosarcoma 
Hepatocellular carcinoma 
Hepatocellulat carcinoma, multiple 
Hepatocellular adenoma 
Hepatocelhdar adenoma, multiple 

Mesentery 
Pancreas 
Salivary gIands 
Stomach 
Stomach, forestomach 
Stomach, glandular 
Tooth 

-0 Q 0 0 0 0 0 0 0 0 0 0, Q 0 ^O~O .o O‘O‘$ 0 0 0 0 0 
43334.32334222333333333333 
13222,19570999QQ-00’11123334 
2115~2:21121245234514~42343 

4+‘4f4+4M4++4+4444+444444+ 
+MA++A+444+4+4+44+4++++++ 
4A++A,A44+4++4+4~44444+4+++ 
+AA+AA+++4++44’+44+44444+-t 
+A++AA+++4+4++,44444++444+ 
fAACA+fff+++++f+*f+++f+++ 
44A4+A4++++++4+++4+++44+4 
+AA+AA+44+++4++c4++++++++ 
++A+‘+A+++++++4++444+4++++ 
+AA+AA4+++4++4+‘+i4+‘+44+44 

x 
+++++4++4+4++44+444*+4+++ 

X 
X X xxxx X 

x.x x 
X X X xxx 

+4A+44+444+4+44.4+44+44+44 
444++4++444++44+4444+44++ 
444+*4+4444+4+4++44~444+-l-4 
+44++4+44444444+444+4i4+4 
+4A+A444+444++4+44.4~444+++ 

4 + + 

Cardiovascular System 
Bkmdvessei + 
He2M-t +4+444++44444+44+444+4444 

Endocrine System 
Adrenal gland +++++44+++ 4+444t444444++ 
Adrenal gland, corta +.4+4.44+4+ +.+4++44+4++++4 

Adenoma X X 
Adrenal gland me&lb ++A+++44++ +44-44+44444+44 

Pheochromocytoma benign 
Islets, pancreatic +4A++++4++44+44++4++4+++4 
Parathyroid gland M4M+4M444MM4+4444+M~4MM44 
Pituitary gland 41 i-+1 4i-4i-4.4+44”41+++444+4+ 
Thyroid gland 444+44+4+++4444.+44+44i+++ 

Follicular cell, adenoma X 

General Body System 
None 

Genital System 
Epididymii 
Penis 
Preputial gland 

+f+++S+++++,+++~+++C++f+++ 
4 
4 4 
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TABLE A.2 
Individual Animal Tumor Pathology of Male Mice Sn.the 2-Y-r r~~~~~~n Stud$-of l&~utadiene: 6.25 ppm 
(continued) 

Number of Days w Study 
777777777777477i777777777 
333333333333333333.3333333 
555s555s5555s555555555555 

Carcass ID Number 
0000000000000’000000000000 
33333333’33333333334444444 Total 
44555567777-88899990012222 Tissues/ 
45234511345Xi3l34~S4~SS1345 Tumors 

Alimentary System 
Esophagus 
Gallbladder 
Intestine large 
Intestine large, cecum 
Intestine large, colon 
Intestine large, rectum 
Intestine small 
Intestine small, duodenum 
Intestine small, ileum 
Intestine smail, jejunum 

Carcinoma 
Liier 

Hemangiosarcoma 
Hepatocellular carcinoma 
Hepatocellular carcinoma, multiple 
Hepatoceilular adenoma 
Hepatocellular adenoma, multiple 

Mesentery 
Pancreas 
Salivaty glands 
Stomach 
Stomach, foreatomach 
Stomach, glandular 
Tooth 

++++++++++++++++++++M++++ 
++++++i++++++~++++++++++++ 
+++++++++*+++++++++++++++ 
+++++++++++++++++++++++++ 
+++++++++++++++++++++++++ 
+++++++++++++++++++++++++ 
+++4++++++*++++++‘++++++++ 
++++++++++++,+-+++CC+++++++ 
++c++++++++++++++++++++++ 
+++f++++C++++-++++-++++++++ 

+++-I-++++++++i-++c+++++++++ 
X 

x x x x X 
X 

X xx x x x 
X 

++ + + + 
+++++++++-+++++*++++++++++ 
+++++++++++++++++++++++++ 
+++++++++++++++++++++++++ 
++++++++++,+C++++++++~++~~ 
+++++++++++++++++f+++++++ 

+ 

48 
47 
47 
46 
47 
47 
48 
46 
48 
46 
1 

50 
2 

12 
4 
I2 
1 
5 

49 
JO 
50 
so 
48 
4 

(.‘nrdiovascular System 
Blood vessel 
Heart 

l~:edocrine System 
Adrenal giand 
Adrenal giand, cortex 

Adenoma 
Adrenal gland, meduila 

Pheochromoqtoma benign 
Islets, pancreatic 
Parathyroid gland 
Pituitary gland 
‘Thyroid gland 

i%ilicular cell, adenoma 

1 
++++f+‘++f+++++-+++G++++M++ 49 

+++f+++++++++++++++++++++ 49 
+++++++++++++++++++++++++ 49 

X X 4 
++++++++++++‘+++f+++++++i”+ 48 

X 1 
C++fC+++++++++++++f+++++t 49 
+M+MM~M+~I~+M~+++++++++++ 36 
++++.+++f++f+++++++++++++f 47 
+++++++f+++S+++++++++++++ 50 

x xx 4 

(hital Syetem 
1 Jpididymis 
Penis 
Preputial gland 

+++++++++++++++++C+++++++ 50 
1 
2 
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TABLE A2 
Individual Aniqtal Tumor Pathology of Male Mice e’ the 2-Year Inh~~~~ @udy @f Ilutadiene: 6.25 ppln 
(continued) 

‘44556’666677777777T7777’777 
Number of Days on Study 6889035571233333333333333 

7476S623873SJS5,55S5SS5555 

Caream ID Number 
oo’ooooo~ooopooo~ooooqoooooo 
43334323342223:33333333333 
1322219570999000012123334 
2-115221121245234514542343 

Genital System (continued) 
Prostate +++++++++++++++++++++++++ 
Seminal vesicle +A+++A+++++++++++9-k++++++ 

Hemangioma 
Hemangiosarcoma, metastatic, spleen X 

Testes +++++++++++++++++-j-+++++++ 

Hematopoietic System 
BlOOd 
Bone marrow +++++~++/+++++++++++++++++ 
Lymph node +++++++++++++++++++++++++ 
Lymph node, bronchial +++M+M~+MM++++c++++++++++ 
Lymph node, mandibular -i-+++++M++MM+%4++++++++++++ 
Lymph node, media&al ++M+MMMMM+++++MM~tMM+++++ 
Lymph node, mesenteric M+A+++++++++~+++.+++++++M++ 
Spleen +f+++++++++C+++CC++++f+++ 

Hemangiosarcoma X 
Thymw -t-.-i-A++++++M++‘++++I ++++++I + 

Integumentay System, 
Mammary gland MMMM.MMMMMMMMMMf M,+Nl$MMMMMM 
Skin +++++++++++++++++++++++++ 

Subcutaneous tissue, hemangiwrcoma 

Musculodcele6al System 
Bone +++++++++++++S++*+f++++++ 

Nervous System 
Brain ++++++*++++++++++++++++++ 

Respiratory System 
_ 

blynx ++A++A+++++++++++++++++++ 
Lwz +++++++++++++++++++++++++ 

Adenocarcinoma, me&static, 
harderian gland X 

~eolar/bronchiolar adenoma x X X .x x -x 
Ahwolar/bronchiolar adenoma, 

multiple X X 
AIveolatYbronchiolar carcinoma x X X 
Hepatoceklular carcinoma, metastatic, 

liver X X 
NC%%? +++++++++++++*+++++++++++ 
Trachea ++A++++++++++++++++++++++ 

Special Senses System 
Harderian gland ++++++-l-++++++++++++++++++ 

Adenocarcinoma x 
Adenoma X X xxx x x 
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TABLE A2 
Individual Animal Tumor Pathology of M&e Miq iin the 2-Year ~~~~ Study af~l,&Butadiene: 6.25 ppm 
(continued) 

777-77777'77777.777777777777 
Number of Days on Study 333'333333.3333333333333333 

5555555555555555355555555 

Carcass ID Number 
0000000000’000000000000000 
333,33333333,33333334444444 Total 
4455556777788899990012222 TissUesl 
452345t1345123T3454551345 Tumors 

Get&a1 System (continued) 
prwtate +++S++++++ff++*~~++++++f+ so 
Seminal vesicle ++4c4c+4++44+4+4++4+4++++ 48 

Hemangioma X 1 
Hemangiosarcoma, metastatic, spleen I 

Testes f+++4+4++4444++4+++4+++++ 50 

Hematopoietic System I 
Blood 
Bone marrow ++SS+++++C+~fj+++++f+++++ 50 
Lymph node ++CC++++++f++f+++SC++i+4% so 
Lymph node, bronchial +++c++cMM++++4++M+++j’~+j~ 42 
Lymph node, mandibular M44441 M4+M444+MM+++M+++++ 39 
Lymph node, mediastinal +++MMM+MM+MMc+MMMN++++M+M 27 
Lymph node, mesenteric +++++~++f+f+++C+SS+++++++ 47 
Spleen +~++c+~+e+++++++++f+~~+++ so 

Hemangiwroama 1 
ThymU ++++~+Mi+$Mc~i,~i+++M++~cc 43 

Iotegumen*ry System 
Mammary gland MM1 MMM”MMM+MMMM+MRilMMMMMMM,M 3 
Skin ++++++++++C+f+++f++++ff+f 50 

Subcutaneous tissue, hemangiofycoma X 1 

Muscubskeletal System 
Bone ++++f+S++C+~+f+f~*+S+f+f+ so 

Nervous System 
Brain f++f++f++‘~+fC++++f+++C+++ SO 

Respiratory System 
J-arynx 
Lung 

Adenocarcinoma, metastatic, 
harderian glaud 

Alveolaribronchiolar adenoma 
Alveoiar/bronchiolar adenoma, 

multiple 
Alveolar/bronchiolar carcinoma 
Hepatocellular carcinoma, metastatic, 

liver 
NOSC? 
Trachea 

+444+4f+4+*+++4*+4++C+++C 48 
S+44+++++j++f~4~4++4+++fC SO 

X xxx X' x X X 1: 

xxx X 6 
x X X 6 

X 3 
++4++++4444+444+++++44+++ 50 
++++C44+f+S+f+C++++++++++ 49 

Special Senses Sysbr?m 
Harderian @and 

Adenocarcinoma 
AdtZlOIlM 

++++~++49++f+S++t+M+f+++~ 49 
1 
7 
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TABLEAU 
Individual Animal Tumw Pathology of MaI& jWce4n t&2-Y&w ~~~~~ Study ?l 1 BWadiene: 6.25 ppm 
(continued) 

445S6666677777i7777777777 
Number of Days on Study 6889035571233333333333333 

7476162387355555555555555 

Carcass ID Number 
oooo~ooo‘ooooooooootiooooooo 
4333+32334222333333.333333 
132221957099900~0011123334 
21153211212452345f4542343 

Udmiry System 
Kidney C4++44+++4++++44+f+4+4444 

Renal tubule, adetnoma X 
Urethra + 
Urinary bladder +.AA++++++++c~~+++++++++++ 

Systemic Lksiaos 
Muijiple organs f++4++4f4f4444+44+*4+4444 

Lymphoma malignant mixed 
Lymphoma malignant undifferentiated 

cell type 





f,3-Butadiene, NTP TR 

2 3 4 5 ‘5 5 5 5 5 5 5 5 6 6’6 d 6’,4 4 6 6 6 6 6 6 
NM r of Days on Study 8 9 5 13 3 3 4 6 7 8 8-U 1 I,3 3-5 5 5-S 8 8 8 8 

9767126083564082718902679 

o-o 0 -0-u 0 0’0 0 0 u-o 0.0 0 0’0 0 0’ 0 0 0 0 0 0 
@amass ID Number 65.556675665656.55666656666 

479899075495.8097632886233 
1I12241535223’244543251421 

Alimentary System 
Esophagus 
Gallbladder 
Intestine large 
Intestine large, cecum 
Intestine large, colon 
Intestine Iat& rectum 
Intestine small 
Intestine small, duodenum 
Intestine small, ileum 
Intestine small, jejunum 

Carcinoma 
Liver 

Hepatocellular carcinoma 
Hepatocellular carcinoma, mutiple 
Hepatocellular adenoma 
Hepatocellular adenoma, multiple 
Histiocytic sarcoma 

Mesentery 
Pancreas 

Acinus, hemangiosarcoma, metastatic~ 
hem‘t 

Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 
‘I’ooth 

*++*++++-6+*++++++++**+*4+ 
+AfAS+A++MAAq9CS‘A++A++++A 
++++++A+++++A++++++A+++++ 
+A++++A++++AA+++A+CA++++A 
+Af+++A+C++SA+++A9+A+S+i+ 
+-t++++A++++AA++++++A+++++ 
+A++.++A++++AA+++A++A+++++ 
+A+++-tA’I ++AAA.+++A++A+++++ 
+A+A++A++++Ah+++A++A+++++ 
+A+A++A++++AA+++A++A+++++ 

X 
++*++C4*++++-+S+++++*++*++ 

X xx x x x 
x X 

X x X x‘x xx 
X x: ’ X 

X x x. x 
4 4 4 

++++-++A++++++++++-++++++++ 

X 
++**+4t+~++4++f+++++***+++ 
*++++4+*+4+++++++++++++++ 
+++++*++~++*+++*++-i-++++++ 
++*+++++++++*C++++++*++++ 

4 

Cardiovascular Sysbm 
Heart ii-++++++*++++**4*++++i-++* 

Hemangicsarcoma X 
Hepatocellular carcinoma, metastatic, 

Iiier 
Histiocytic sarcoma x 

Endocrine System 
Adrenal gland C*+C++++C’+f*,*+*++++*+++*+ 
Adrenal gland, cortex *++4*++*+**++++*+++****++ 

Adrenal gland, medulla 4+44+++++++IA++++++++++++ 
Islets, pancreatic f+++++A+++C++++++++f+++SC 

Adenoma 
Parathyroid gland ++M++M+.++++I M++++++MM++M+ 
Pituitary gland +I +++++++++++c++I +++++++M 
Thyroid gland ++C++*+++++C4+**+*++CC++f 

General Body System 
None 
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TABLEAZ 
Individual Animal Tumor Pathology qT Male M ice in\@e 2*Year I~h~~ti~ Study of l&Butadiene: 20 ppm 
(continued) 

Number of Days on Study 
677777777737777.7777777777 

.9333333333333333333333 333 
344444~44~44444444444444444 

Carcass ID Number 
00000‘00000000000’060000000 
7555555666666666666666677 Total 
077889901123345566~7888900 TisSlJa/ 
423143511213~5415245145135 Tumors 

Alimentary System 
ESOPMW +h4+c+~++++4+M++*++‘+i”++M+++ 
Gallbladder +++++++++++++++4+4:+++CI++ 
Intestine large +++++-f-+++++-t+++++++++++-l-+ 
Intestine large, cecum +++++i-&-+++L+++4+4++++++++ 
Intestine large, colon +++++++++++++++++++++++++ 
Intestine large, rectum +4+44++++++++++++++++++++ 
Intestine small +++++++++++++++‘C+++++++++ 
Intestine small, duodenum +++++f++++++~+++++++++++++- 
Intestine small, i leum +++++f+++++++++t+++++++i-+ 
Intestine small, jejunum +++++++++++++++++++++++++ 

Carcinoma 
Liver ++++++++++++++,++++++4+“#-if 

Hepatocellular carcinoma X x x x 
Hepatocellular carboma, multiple x X xx 
Hepatocellular adenoma x x x X 
Hepatocellular adenoma, multiple X X X x x 
Histiocytic sarcoma 

Mesentery + + ii + + 
Pancreas +++++++++++++++++++++++++ 

Acinus, hemangiosarcoma, metastatic, 
heart 

Salivary glands +++++++++++++.+,+,++++++++++ 
Stomach +++++++++++++++++++++++++ 
Stomach, foreatomach iff,“+4-+++++++++++4+4++++++ 
Stomach, glandular +++ff+++++++++C++++++++++ 
‘I’wth + + +- + + 

( wtliovascular System 
I Icart ++++++f+f++++++f++C++++++ 50 

I Iemangiosarcoma 1 
I lcpatocellular carcinoma, metastatic, 

liver X 1 
I Iistioqtic sarcoma 1 

47 
39 
47 
42 
45 
46 
44 
42 
43 
43 
1 

40 
10 
6 

11 
8 
4 
9 

49 

1 
50 
50 
50 
50 
6 

I I&wine System 
klrcnal gland 
.tlwnal gland, cwtex 
,tlrcnal gland, medulla 
I+ts. pancreatic 

Adcnoma 
I ‘. I I ;,I hyroid gland 
I’IIIIII~~~ gland 
I I~ytGl gland 

1 .6 t16.1 id llody System 
N<uw 

+C+++C++++++++S++C+++++++ 50 
++++++++++++~+++++C+++++++ 50 
M+++++++++*+++f++++++++++ 47 
+++++*+++++++++++++++++++ 49 

X 1 
+++++++f+~+f++~+Mb+S+++++ 42 
+++++++++++++*++++-++44-+++ 47 
+++++++++++++++++l++++++ 50 
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TABLE A2 
Individual Animal Tumor Pathology at Male Mice in the 2-Year ~~u~ti~~ l%udy of LJ-Butadiene: 20 ppm 
(continued) 

Number of Days OIJ Study 
234SSSSSSSSS’6-666666666666 
89513334678801t3355588888 
976712608356.4~82718902679 

Csrcass ID Number 

Genital System 
Epididymii 
Penis 
Preputial gland 
Prostate 
Seminal vesicle 
Teatea 

000”000000~.0000~0Q0000000000 
655566756656S65S666656666 
4798990754.958Q97632886233 
111224153522324454325l,421 0 

+++++fC+++++++t~+,+tf+C+tt 
t MM-F + h4 

f + 
t+t+t+tM+ttf+++t+++Ct+tt+ 
+t+tttAtt +++++++++A+++++ 
+tt++++ttt+tCtt+tC+++tt+-i- 

Hematqoietic System 
Blood 
Bone marrow 

Histiocytic sarcoma 
Lymph node 

Iliac, histiotytic sarcoma 
Lymph node, bronchial 

Adenocarcinoma, me&static, lung 
Alveolar/bronchiolar carcinoma, 

metastatic, lung 
Histiocytic sarcoma 

Lymph node, mandibular 
Histiocytic sarcoma 
Sarcoma, metastatic, skin 

Lymph node, mediastinal 
Histiocytk sarcoma 

Lymph node, mesenteric 
Histiocytic sarcoma 

Spleen 
Hemangiosarcoma 
Histiocytic sanxnna 

-w- 
Histioqtic sarcoma 

t 
++4+t~+++*++~+++~~+++++e+ 

x 
++++++++++++t+4-+-k-i--l-tttttt 

X 
+t+lMM-MM++++t+++MMt++++++ 

X 

x 
x 

+M+M++t+tc++M~+++M++++++M 
X 

X 
+++++++I ++Mtt~+y++-t++-t-Mt++ 

x X 
+t++t+++tt+tCMf++tt+t+++t 

x x x 
tt+++t+++t+++++++++++t+++ 

X X x x 
tt++M+t++M~+++MI+M+~t++M+ 

X 

Integumentary System 
Mammary gland MMMMMMMMMMMMM,MMNMMMMMMMMM 
Skin tf++t+tCt~.+++t++f++++++++ 

Subcutaneous tissue, hemangiosawonta x 
SubeuCaneous tissue, mast cell tumor 

NOS X 
Subcutaneous tissue, head, sarcoma X 

Musculoskeletal System’ 
Bone 
Skeletal muscle 

t+f~+++C+++t++++C+t+++f 
N 

Nervous System 
Brain +f+t+4-t++ttttttCS+fC+t+t-i- 

Hemangiosarcoma, metasmtic, heart X 
Histiocytic asrcoma X 
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TABLE A2 
lndivldual Animal Tumor Pstholegy of Male ‘M ice in t?tw 2-Y&e 1~1~~ tidy of l,~~~~~ene: ZQ ppm 
(continued) : 

2349S~SSSS~SS6ii66666666666 
Number of Days on Study 

Carcass ID Number 

89~S1333467880113.3SSS88888 
97671260835640~27I8902679 

ooooQobooo’oo~aoo-uoQooooooo 
6 5 S S 6.6 7 S 6 6 S 6 S 6 S S 6 6656666 
4798990754958097632886233 
1112241~3S2232’445432Sl421 

Respiratory system 
Lvnx ++++++-I- +++cc++c4~c++c+c+ 
f-w? ++f+++fSf+SftCf+f++++++++ 

Adenocarcinoma X 
Adenocarcinoma, multiple X 
Adenwarcinoma, metastatic, 

harderian gland 
Alveolar/brqnchiolar adenoma X x xxx X X 
Alveolar/bronchiolar ~carcinoma x 
Alveolar/bronchioiar carcinoma, 

multiple X 
Hepatocellular carcinoma, metastatic, 

liver x x 
Histioqtic sarcoma x X x x 
Sarcoma, metastatic, skin X 
Mediastinum, sarcoma, metastatic, 

skin X 
NC&Z +++++-+++CS.SC++f9+Cf++++++ 
Trachea ++++C+$++~++,f+43$++4$f~++f 

Speciti Senses System 
Eye 
Harderian gland 

Adenocarciaoma 
Adenoma 

+ 
fSS++++++C+Cf++++C++f++++ 

X X X X 

Urinary System 
Kidney 

Hemangiwarcoma, metastatic, heart 
Histioqtic sarcoma 

Urethra 
Urinary bladder 

++++f++++S+CC+CC+~++++++f 
X 

X 
+ 

f++C+++++++++.~f++++++++++ 

Systemic IA&W 
Multiple organs C++4fS+++++++++++++C+++++ 

Histiocytic sarcoma X X x x 
Lymphoma malignant Qmphocytic x X” 
Lymphoma malignant mixed 
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TABLE A.2 

Number of Days on Study 

1. _’ _ .3,_. ,,* 
23344455555SSS6666666667 
059368234447990234568990 
028441570664S67459820567 

Carcass ID Number 
000000000000000000000000 
998998899898998989999889 
105706934817138563346978 
414453155221SZS224333331 

Alimentary System 
Esophagus 
Gallbladder 
Intestine large 
Intestine large, cccum 
Intestine large, colon 
Intestine large, rectum 
Intestine small 
Intestine small, duodenum 

Hiitiocytic sarcoma 
Intestine small, ileum 
Intestine small, jejunum 

carcinoma 
Liver 

A++++++++++++++++++++++t 
A+AA+M+Ai-M++++A+AA+++++A 
At++++++++++++++++++++++ 
A+I++++A++++++++A++++++A 
A+tf+f+A++++f+++AC++++~+ 
A+f++++++Cf+++f~C+++++++ 
A++C4++A+++fC+++e+++++++ 
A++++A+A++++C++++hi+++++A 

x 
A++i+++A++++++++++++++++ 
A++A+A+A+++++++++++++++A 

A+++++++++t++++C+++++++f 
Hemangioma 
Hemangi-ma, metastatic, hean 
Hepatocellular carcinoma 
Hepatocelkdar carcinoma, multiple 
HepatoceWar adenoma 
Hepatoc&dar adenoma, multiple 
Histiacytie sarcoma 

hfeseutety 
Fat, hemangioma 
Fat, hemangiosarcoma, me&static, 

heart 
Fat, hiitiocytic sarcoma 

Pancreas 
Phatynx 
saliity glands 

Hiitiocytic ssrcolna 
stomach ’ 
Stomach, forestomach 

Squamous cell papil&xna 
Stomach, glandular 
Tooth 

X 
X X 

X X X 
x X 

X 
x x x x 

+ cc c 

X 
A+C+++++f+++C+f++++f++++ 

+ 
ACfC+~+++++++++++++C++++ 

X 
AC++++++++++++++++++++++ 
A+++++++++++++++++++++++ 

A++~+f+CC++C+~CC++++++++ 
t + 

Cardiovascular System 
Heart 

Adenoaueinoma. metastatic, lung 
Hemangbarcoma 
Hiiiocylic sarcoma 

A+++++++++++++++++++++++ 
X X 

X X 
X 

Endocrine System 
Adrenal gland 
Adrenal gland+ antex 

Adenoma 
Histiaytic samma 

Adrenal gland, medulla 

M++~+++++c+++++M++++++~~. 
M++c++++~++++++Mc+++c++c 

X 
X X 

M+-t++++A+++++++MM+++++++ 





130 l&3-3utaliieuet NTP TR 434 

TAJHB A2 
Individual Animal Tuwor P&~ology of Male Mb fin thra t-Year f~~~~~n stlidg of iene: 626 ppm 
(continued) 

233444555355556666666667 
Number of Days oa Study 05936823444799023 568990 

028441570664567459820567 

080000000000~000-00000000 
Carcass ID Number 998998899896998989999889 

1057069348X7138563346978 
4144S3155221525224333331 

Endocrine System (rxx~tinued) 
Islets, pancreatic A++++++++.&++++++++++++++ 
Parathyroid gland M+++++M~+++++MMM++C+***+M 
Pituitary gland A+++++++++,++++++++++++++ 

Pam distalk, txciwma X 
Thyroid gland A+++++++++++++++++++++++ 

Follicular cell, adenoma 

General Boay System 
None 

Genital System 
Epididymis A+++++++++++++++++++++++ 
Penis 4 4 + + 
Preputial gland 4 4 ii + 

Hemangiosarwma 
Prostate A+++++++++++++++++++++++ 
seminal vesicle A++++A+A++++++++++++++++ 
lkatcs A+++++++++++++++++++++++ 

Hemargioma 
Interstitial ceil, adenoma 

Hemabpoietic System 
Bone man-w A+++++++++++++++++++++++ 

Histiocytic wcxuna x x 
Lymph node A+++++++++++++++++++4+++ 

Iliac, hiitiocytic sarcoam X 
Pancreatiq hiitioqtic sarcoma X 

Lymph node, bronchial A+M+MM+++IM+++++++++++++ 
Adcnocarcino~ metaatatir; lung X X 
Histioqtic wxxxna X 

Lymph node, mz@ibuiar AMMcM+++M+++M+c*M+++ctcc 
Histioqtic sarcoma 

Lymph node, mediitinal AM+M+M+M++++M+++M+M+++++ 
Adcnocarcinoma, metastatic, lung X X 
Histiocytic sacwxna 

Lymph node, mewnteric A+++M++++++++++++A++++++ 
Histiocytic sarana X x x 

Spleen A+++++++++++++++++++++++ 
Histiocytic sarcoma x x x 

ThyIllw A++++M+A++++M+-++M++I M+++ 

lategumentary System 
h4ammary gland MUMMMMMMMMMMMMMNMMMNMMMM 
Skhl A+++++++++++++++++++++++ 

Sebaceous gland, adenoma X 
Subcutaneous tissue, leiumyo&arcoma 
Subcutaneous tisaw mkfzd tumor 

malignant X 



Lesions in Male Mice Wl 

‘I-ABLE A2 
Individual Animal Tumor Pathology of Male Wee iu th@  20Year lnhafPt&m Stuay of 1,3 u@diene: 623 ppm 
[continued) 

Number of Days on Study 
777777777777i777777777777 
0113333333333333333333333 
7363333333333333.333333333 

(‘:mass ID Number 
oooooooooooooooopoooooooo 
9898888888899999999999999 TotsI 
8 9 2 5 5 5, 6 7 7 9 9 0 1 2 4 4 5 5 5 6 6 7 8 8 8 TII 
5542354242423112145245234 

I~:ndocrine System (uwinued) 
Islets, pancreatic 
Parathyroid. gland 
Pituitary gland 

Pals distalis, carcinoma 
Thyroid gland 

Follicular cell, adenoma 

+++++++++++++++++++++++++ 48 
+c++M+++++++cM++++++i-M-t-++ 40 
+++++++++++++++++++c+++++ 48 

1 
++++++++++++++++++4++++++ 48 

x x X X 4 

~.rr~cral Body System 
None 

t .witel System 
I ‘pididymii 
I’cnis 
I’rcputial gland 

I lemangiosarcoma 
Prostate 
kminai vesicle 
I’Lazs 

I lcmangioma 
I ntcrstitial cell, adenoma 

+++++++++++++-t++t++++++++ 48 
+ “l-4 ‘7 

f 4 + f 9 
X 1 

~+++M++~++~+++++++~++++IM 45 
+++f+++++++f++++++C+++C++ 45 
++++-+-++++++++++++++++++++ 48 

X 1 
X 1 

I I~~~lopoietic System 
I ic me marrow 

I lislioqtic sarcoma 
I vmph node 

Ihxz, histiocytic sarcoma 
I’;mcreatic; ttiitiocytic sarcoma 

I wph node, bronchiil 
Mxmcarcino~, metastatic, lung 
I hhl iocytic sarcoma 

I wph node, mandibular 
I I~xliocytic sarcoma 

I vq~h node, mediastinai 
\kwcarcinoma, metastatic, lung 

I I~~liocytiC Sarcoma 

I i w~~II node, mesenteric 
I i~\cwcytic sarcoma 

‘~l~llT11 

I IbtuxytiC sarcxma 

t Il\IIIIlS 

++++++++++++++4++++++++++ 48 
2 

++++C+C++++++++++++4e+++++++ 48 
. I  

f 
M++++++~M+++cM+++MaM+c+++ 37 

2 
x 2 

+MMM+++++MM+MM+++++M+U+++ 33 
X I 

+M+M++MM+M+MMMM++++++++++ 32 
2 

x 1 
++++++++++++++++44+++++++ 46 

X 4 
+++*+++++++++-i-+4+++++++++ 48 

X 4 
+++MfC++++++++++++4MCfSC+ 40 

- 
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TABLE A2 

Number ol Days on St&y 
2‘33444SSSSSSS56666666667 
OS9368234447990434568990 
028441S70664S674S9820567 

Carcass ID Number 
0000000000000-00000000000 
998998899898998989999889 
105706934817138563346978 
4144S315522lS2S224333331 

Maseuloskreletal System 
Bone 
Skeletal muscle 

Hemangi-tUa 
Diaphragm, a&nocwcinoma, 

metastatic+ lung 

A+f44CC444444+44’+4+4+4+4 
+ 

ii 

x I 

Nervous System 
Brain 

Carcinoma, metastatic, pituitary 
gland 

Histioqtic sarcoma 

A+C+++C++++++ff+++++++++ 

X 
x 

x x 

X 

X 

Respiratory System 
Larynx A44C444A4++444444A4+4+44 
LJJng 4444444++4444444f+4+44++ 

AdellOCafChlOUlS x X 
Aden- metastatic, 

harderian gland 
Abeolaf/bronChiolar adenoma x xx x X X 
AlveoIarbronchiolar adenoma, 

multiple X 
AhwAar/brouChiicarcinoma X X 
AhwlarMmchiolar carcinoma, 

muttiple 
Hemangbscoma, metastatic, heart x 
Hkyknwy metastatic, 

Hepatocelluiar catiuoma, metastatic, 
liir X 

Hitiocytic sawma x x x x 
Leiomya6arcoma, metastatic, skin 
Mediithuun, adenocarcino~ 

metasta& lung X X 
NOM A4+4+44+4+4444+44A+44+4+ 

L,eiomyowxwma, metastatic, skin 
Trachea A4+444+A44+444444A4++444 

Special Senses System 
Ear 
Eye + 
Harderian gland M4+M+44+4444444444++44++ 

Aden~otna X 
Adenoma X X xxxxx 
Leiomyosarcoma, metastatic, skin 
Bilateral, adeaoma 
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TABLE A2 
Individual Animal ‘l&nor Pathology,of i%Wf? M ice i~ the 2-Year ?~~~~ Stady of l&Wbtadiiene: 62.45 ppm 
(continued) 

7777777777777777777777777 
Number of Daya oo Study 0113333333333333333333333 

7363333333333333333333333 

Carcass ID Number 

MusculwkektaI Sptem 
Bone 
Skeletai muscle 

HemaIlgiOSiUZo~ 
Diiphragm, adenocarcinoma, 

metastatic, lung 

9898888888899999999999999 Total 
8925556779901244555667888 ‘l-ii 
55423.54242423112145245234 ‘lbnmrs 

*+C+++++++f+++++++++++C++ 48 
2 
1 

1 

Nervous System 
Brain 

Carcinoma, metastatic, pituitary 
ii+-d 

Hiiic sarcoma 

+++C+++C+++++~++++++f++++ 48 

1 
1 

Respiratory System 
Law= 
Lung 

Adetmcarcinoma 
Adeaowcinoma, metastatic, 

hanieriaa &md 
Alveolar/bronchi&r adenoma 
NveoWbronchioiar adenoma, 

multiple 
‘Arveo&/b~oraf carcinoma 
fUvf2olarlbronchioIar carcinoma, 

multiple 
Hemangiosarcom& metastatic, heart 
Hemangiosaro~~a, metastatic 

skeletal muscle 
t IepatoceliuIar caknoma, metastatic, 

liver I 
I listiocytic sarcoma 
I .&myosacama, metasta~ic, skin 
Mediitinum, adenocarcinoma, 

metastatic, lung 
NtSC 

1 ,ciomycearc0ma, ,metastatic, skin 
ltachea 

X k 
x X xxxxx X x xx x x 

X xx 
xx xx xx 

X X 
X 

X X 

X 

46 
49 
2 

2 
19 

6 
8 

2 
3 

1 

3 
4 
1 

2 
47 
1 

46 

+4ul Senses System 
I :2ir 
1avc 
I lx&xian gland 

I Wcnwwcinoma 
.Wcnoma 
I c~omyosarco~ metastatic, skin 
Ihla~cral, adenoma 

+ 1 
-I- 2 

t++CC++~++fCC+++++f++++++ 47 
x 3 

xx xx X x:: x x X 17 
X 1 

X X 2 
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TABLE A2 
Individual Animal Tumor Pathology of Msk Mb in the &Yew I&a&&a 
(continued) 

Number of Days on Study 
2334445555555’56666666667 
059368234447990234568990 
02844~1~70664567459820567 

Carcass ID Number 
80000000000000P000000000 

.998998899898998989999889 
105706934817138563346978 
414453155221525224333331 

Urinary system 
Kidney AC$+++iC+~,++f++++~+~+c+~ 

Adenocarcinuma, meta@* lung X X 
Hemangiasarcom, metasfatic, heart 
Histioqtic sarcoma X x x 
Renal tubule, adenomg 

Urethra 4 4 
Urinary bladder A4++++f44+4++4+44C++4+++ 

systemic Lesions 
Multiple organs 4+f+4+44+44444++4+4+++4+ 

Hitiocytic sarcoma X X x x 
Lymphoma malignant X 
Lymphorna miignmt biiic 
Lymphoma malignant Qqbocytic X x x 



Lesions in Male Mke 

TABLE A2 
Individual Animal Tumor Pathology .of Male Mice in the t-Year ~~~~~~ Study of f$Butadienez 62.5 ppm 
(continued) 

77777f7777777777777777777 
Numher of Days on SUndy 0113333333333333333333333 

7363333333333333333333333 

Carcass ID Number 
0~00000000000000000.0000000 
9898‘888888899999999999999 Total 
8925556779901244555667888 
5542354242423t12145245234 Tumms 

Urinary System 
Kidney +cc~+++++~c++c+++++++++++ 48 

Adenocarcinoma, metaatatic, lung ’ 2 
Hemangiosatwma, me&static, heart X 1 
Histioqtic sarcoma 3 
Renal tubule, adenoma X X x 3 

Urethra + ++ + 6 
Urinaxy bladder +++++++++++++++c+++++++++ 48 

Systemic Lesions 
Multiple organs ++++ff+f++++f+C+f++++f+f+ 49 

Hiitiocytic sarcoma X s 
Lymphoma malignant 1 
Lymphoma maPgnant histioqtic X 1 
Lymphoma malignaW lymphoqtic x 4 
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TAFSLEAZ 
Individual Animal Tumor Pathology of M&b Mike f0 the 2-Year I& 

Number of Days on Study 7158578777899123366666678 
1718112044155990788889932 

tIlum.s ID Number 
lllllllllll~1 llllillllllll 
112222121221222211~221122 
55095230914434’63638358911 
1221333411425t13243155535 

ABmentay System 
Esophagus 
Gallbladder 
Intestine large 
InKestine large, cecum 
Intestine large, colon 
InKestine large, rectum 
Intestine small 
Intestine small, duodenum 
Intestine small, ileum 
Intestine small, jejunum 

Carcinoma 
Liver 

Hemangicsarcoma, metastatie, heart 
Hepatocelhdar wvinoma 
Hepatocellular carcinoma, multiple 
Hepatoeellular adenoma 
Hepatocelhdar adenoma, multiple 
Hepatocholangiorarclnoma 
Histiaytic sarcoma 

Meaentery 
Fat, adenocarcinoma, metastatic, lung 
Fat, hemangiosarcoma, metastatie, 

spleen 
Fat, hltiocytic sarcoma 

Pa!lrreaS 
Acinus, histioeytic sarcoma 
Duct, adenoma, multiple 

PbrynX 
Saliiaxy glands 
stomach 
Stoma* foreatomach 

Squamous cell carcinoma 
Squamous cell papilloma 

Stomach, glandular 
Tooth 

++++~~+A+c~+++c++++++++M+ 
AM+AM++A++++A+MAA++++Af+A 
+++Ak++A++++++++++++++++-i. 
A+fAA++A++++++A~A++CC++++ 
+++AA++A+++++++++++++++++ 
+++AA++A++++++A++++++++++ 
A++AA++A++-~+A-CAAA~‘+C+++++ 
A++AA++Ac+++A+AAM++++++++ 
A++AA++A++++A+AAA++++++++ 
AA+A’A++A++A+A+AAAC++++++A 

+++++++A+++++++++++++++++ 
xx x 

x X x 
X xx x 
x x x xxx” x x 

X xx 

X X X 
4 4 

X 
X 

+++AA++A+++++++++++++c+++ 

++++A++A+f+f++~+C++++C+++ 
+++A++tA+++C++c++9+++++++ 
+++A+++A+++++++++++++++++ 

X X 
+S+AA++A++++A++++++++++++ 

Cardiovascular System 
Heart +++++++A++++++++++f++++++ 

Adenocarclnoma, metaatatic, lung 
Hemangioaarcoma xx x xx x 
Histiocytic sarcoma x X 

Endocrine System 
Adrenal gland 
Adtenal gland, co&x 

Histiocytic sarcoma 
Adrenal gIand, medulla 

+++f~++A+++++++++++++++++ 
c+++A++A++++~+++c~+++++++ 

X 
+++aAM+A++++++A+++c++++++ 
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TABLE A2 
Individual Animal Tumor Pathobgy of Maie Mfce in the 2-Y&w Xn~~la~~~ St 
(CQntiuued) 

137 

5555555666666666666667777 
Number of Days on Study 8999999122222345677993333 

3566668003449992034273333 

Carcass ID Number 
1111111111111111111111111 
2211121112121212111211222 
303452787274’6243543467014 
4551444155335242532542322 

Total 
TfW 
nmom 

Alimentay Systeua 
Efophesus 
Gaffbfadder 
Intestfne farge 
Intestine large, cecum 
Iuteatfne farge, c&n 
Intestine farge, rectum 
Intestine small 
Intestine small, duodenum 
Intestine small, ileum 
Intestine small, jejunum 

carcfnQma 
Liver 

Hemangiosarcoma, metastatic, heart 
HefWoceIfufar carcinoma 
f-kpatocellufar carcfnoma, muftfple 
HefWxzeflufar adenoma 
Hepatoceflufar adenoma, multfpfe 
Hepatochofangfocarcfnoma 
Mif~fc sscoma 

Mesentery 
Fat, adenocarcfnoma, metastatfc, lung 
Fat, hemangfosarcoma, metastatic, 
spfcen 

Fat, hftioqtic sarcoma 
Pancreas 

Acinly fdstiocytic sarcmua 
Duct, adenoma, muftfple 

Pharynx 
Salfvafy glands 
Stcmach 
Stomacfi, fcu?mtomach 

Squamous cell carcinoma 
z&ymlous cell papufoma 

Stomach, gfandufar 
fimh 

++44+4+++4+++++444++++4++ 48 
+++++++AAA4++A4+A4++A44+A 32 
+++++4+4Af++++4+4+++4++4+ 46 
++++++AAA+4+++++4+++A++++ 40 
+++++++AA4++++444+4+++4++ 4s 
++++4+4+A++4++++++4+444++ 45 
+++++++AA+++++++++++A++++ 39 
+++“++++AA++++A++A+++A++++ 37 
++++++AAA+++++++++++A+++A 37 
++++++AAA++++AC+++++A++fA 33 

X X 2 
4++++4++A+++4444444+++++4 48 
X X X xx x 9 
X xxxxx x xx x x xxx 17 

X X xx 9 
X x x xx X xx x x 18 

X X X 6 
X 1 

X x X X 7 
4 4 c +++ 4 9 

X 1 

X X 
4++++++4A++++44+4+44+4444 

X 
X 

4 
+4f++++4444+44+44++444+44 
4+4444++444++++f4+4+4+444 
+4+++++444+4+44+4++444+44 

X 
X X X X X 

4+4+++-t+A+++++4+4+++++444 
4 

1 
3 

46 
I 
1 
1 

48 
48 
48 
1 
7 

4s 
1 

~- --- .~ 
( ‘dbvawular System 

i lcali +++++i-+4A+44444++++44+4+4 48 
Adenucarcimma, metastatic, Lung XI. X 2 
I lcmangfcsarcoma X xxx x x xx xxxx xx 20 
f Iistiocytic sarcoma X 3 

.-~-- ___~. -~_~ 
O-%krdae system 

.Wrenal gland ++4+4++44++++44+++4+4+44+ 48 
Wrenaf gland, cotter ++++4++++444+++44++++i4++ 48 

I flntioqtic sarcoma 1 
kkcnaf gfand, medulla ++++++++A++44+++++++A++++ 44 
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TABLF, A2 
Individual Animal Tumor Pathology at Male Mice in the 2-Y-r I~~iu~n Study @ f l,;FBubsdiene: 208 ppm 
(continued) 

Number of Days cm Shtdy 
12z23334’444-44555-555555555 
7158578777899123366666678 
1718112044155990788889932 

111111111I11lIlllllllllll 
Careaas ID Number 11222212122f2222111221122 

55005230914434636383589l1 
122133341P42J113243155535 

Ettdocriae System (continued) 
Islets, pancreatic 
Parathyroid gland 
Pituitary gland 

Pars intermed& adenoma 
Thyroid gland 

Foliicular ceil, slenoma 

f++AA++A+++f+++++++++++++ 
M+c+M+cA+++++MMM+++M++M++ 
++++++cAM+++~+~++~++++++C 

X 
+++AA++A+++++++C+++++++++ 

General Body system 
None 

-- ~_~.~ 
Genital System 

Epididymia +++++++A+++++++++++++++++ 
Penis 
Preputial gland 

cardnolna 
Prostate +++AA++A+++++++++++++++++ 
Seminal vesicle M++AA++A++++++A+.+++++++++ 
Testes +++f+++C++++++++f+++++++t 

Hematopoietic Sys&m 
Blood 
Bonemarrow 

Histioqtic saccoma 
Lymph node 
Lymph node, broocbiil 

Adeaocarciauna metastatic, lung 
Histioqtic sarwma 

Lymph node, Wbuiar 
Histioqtic swcoma 

Lymph node, media&& 
Aden- metastatic, lung 
Aiveolarmr carcinoma, 

metastatic, hxftg 
Histiocytic samma 

Lymph node, nxzenteric 
Histiocytic sarcoma 

Sph%Xl 
Hemangiosarcaaa 
l-mbqtic aaswma 

TM- 
Adenccarciwma, me-tic, lung 
Hiitiocytic aaIcmm 

+++++++A+++++++++++++++++ 
X X 

+M+++++A+++++++++++++++++ 
+Ma-+MM+M+M+++++++++M+4+++ 

X X 
+M+M~+~M+M+~++~~~+~I++~~+ 

x 
+M+++++AM++++++++M+++++++ 

X X X 
+I++A++A++++++++++++C++++ 

X X 
+++~AA++A+++++++++++++++++ 

X 
X X 

+M+++M+A++++M+++M++++++-++ 

X 

MMMMMMMMMMMMMMMMMMMMMMM+M 
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TABLE A2 
Individual Animal Tumor PaUrology of Male M ice .in 3he t-Year In m@y of l&Biltadiene: 200 ppm 
(continued) 

Number of Days an Stwiy 
SS 55554666666666666667777 
8999999122222’34567.7993333 
3566668003449992034273333 

llllillllllllllllllllllll 
Ca- ID Number 2211~21112121212f11211222 

3034527872746243543467014 
4391444155335242532542322 

Endocrhe System (conainued) 
Islets, pancreatic 
Parathyroid gland 
Pituitaty gland 

Pars intermedia, adenoma 
Thpid gland 

Follicular cell, adenoma 

General Body System 
None 

++++++++A++++++++S+++++++ 46 
++M++++++++++++MM++M+++++ 
++c++++MAc+++4+4+4+++c+++++ 46 

I 
+++++f+++44+++4+44-+++44+4 43 

‘x x 2 

( ;enitaI System 
Epididymis 
Penis 
Preputial gland 

Ch%lOtlS 

Prostate 
Seminal vesicle 
nates 

+++C+++++++++i=++444+++44+ 
4 E 

+++ + 6 
xxx ;: : 

++++++++A++4++++++++++4+4 
++++++++A+++++4++4+4+++++ 
++++++C+A++++++++++++++++ 49 

I Irmatopoietic System 
Illood 
Itone marruw 

I listioqlic sarcoma 
I .ymph node 
I .ymph node, bronchiil 

Adenocarcinoma, metaatatic, lung 
I listiocytic sarcoma 

I .ymph node, mandibular 
i Iistiocytic sarcoma. 

I ,ymph node, mediastinal 
i\denocar&xna, tnctaatatic, lung 
Alvcoiar/bronchiolar carcinoma, 
mctastati(; lurrg 

t I istiocytic Satwma 
I wnph node, meaeateric 

I listiocytic sarcoma 
‘;@xn 

I lcmangiosarcoma 
I lirtiocytic sarcoma 

1 hvmus 
:Llcnocarcinoma, .metaatatiG lung 
I hsl mcytic sarcoma 

++f++++4+++C44++44+C++++4 4s 
X x Q  

++++4f4++++++++++444+++++ I 
M++++++MM++M++++M 44M4+4+ 38 

X x 24 
X 

M+i+++Mc+M*+++M4+4M4++4M+ ; 
x 2 

+++++e++M++i+M+++M+++M+MM * 
X pi 

X k 
X I 

++++++++A++++++f+++++++++ 46 
X X X 15 Q 

++++++++A+++4++44++++++++ 46 
E 

X X X x 6 
+++I 4+4+M+MM+M:MM+44M+++MM 3% 

x %  
X 2 

I *c~yltn~entaFy s*m 

Mntnmary gland MMMUMMMMMMUMMMM+M+MM+MMMM 4 
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Individual Animal Tumolt l%th&gy of Male Mice in the-2-Year Inbakrtiirn St&y -rof L,%Butadienc 200 ppm 
(continued) 

122233344444455~555555555 
Number OC Days on Study 7158578777899123346666678 

17181120441559909888~89932 

llllflllllllllllllZllllll 
Carcass ID Number 1122221212212222111221122 

5500523091443461638358911 
1221333411425113243155535 

Integumentay System (continued) 
Skin ++++++CCfC+C+Sf++C+f+++++ 

Sebaceous gland, adenoma X 
Subcutaneous tissue, adenecarcinoma, 

metastatic, lung 
Sutxxttaneous tissue, hemangiosarcema x X 

Musculoskeletal System 
Bone f+++++C++++SS+++++C++f++f 
Skeletal muscle 

Adenocarcinoma, metastatic, Iung 

Nervous System 
Brain 

Glioma malignant 
Histioqtic sarcoma 

++~C+f+++S+++++S++++C+++f 
x 

X X 

Respiratory Sy&em 
Lwnx 
Lung 

Adenocarcinama 
Adenocarcincma, metastatic, 

harderian gland 
Alveolar/bronchiolar adenoma 
Alveolar/bronchiolar adenoma, 

multiple 
Ahwlar/bronchiolar carcinoma 
Alveolar/bronshiolar carcinoma, 

multiple 
Hemangiosarcoma, metastatic, heart 
Hepatocellulaa carcinoma, metastatic 
HepWcellular carcinoma, metastatic, 

liter 
Hiitioqtic sarcoma 
Mediistinum, adenoc.arcinoma, 

metastatic, lung 
Mediastinum, alveolar/bronchiolar 

carcinoma, metastatic, lung 
Mediastinum, hemangiosarcema, 

metastatic, heart 
Nose 

Histiocytic sarcoma 
Trachea 

++CAA+fA+~+f~++++f+++~++~ 
++++f+++C++++++f4+f+++++f 

X 

X 
xx xx x xx 

X X 

X X 

X 
X 

X 

x x 

X 
X 

X 

X 
X X 

X 

X 

X 
+++++++A+++++++f+SC++++++ 

X 
+++AA++A+-++++++++++++++i-+ 



1112111111~1111~ I r1111i11 
Carcass ID Number 221112x1121212121112I1222 Total 

30345278727462435 3467014 Tiiueaf 
4551444155~35242d32542322 Tnmors 

Integumeatary System (continued) 
Skin ++++C+f++++C++C+++f+C++f+ SO 

Sebaceous gland, adenoma 1 
Subcutaneous tissue, a&nocar@noma, 

metastatic, ltmg X 1 
Subcutaneous tissue, hemangiwarcoma X 3 

Muaculoske~e~I System 
Bone +++++f++++*+++S+C++++++++ SO 
Skeletal muscle 2 

Adenocarcinoma, metastmtic, lung : : 2 

Nenoua System 
Brain ++++++++++++CfC+++I++++f+ 50 

Glioma malignant 1 
Histiocytic sarcoma X X X 5 

Kespiratory System 
LaryNI: f++++++AA+e+fA++f+++f+M++ 43 
Lung ++f+++++++++i+f++++++fCC+ SO 

Adenocarcinoma xx X 4 
Adenocarcinot5q metastatic, 

harderian gland 2 
Alveo~ar~ronchblar adenoma XX X X xxx 15 
Alveolar/bronchiiiar adenoma, 

multiple XX X X X X 6 
Alveoiar/bronchiolar carcinoma X X xxx X X 10 
Alveolar/bronchiolar carcinoma, 

multiple X xx x ‘X X xxxx 12 
I-iemangiosarcnma, metastatic, heart X x X X 7 
Hepatocellular carcinoma, metitatic 1 
I~lepatocellular carcinoma, metastatic, 

liver X X 4 
I+i+xytic sarcoma X x x X 7 
Mediastinum, adenocarcinoma, ’ 

metastatic, lung X X 3 
Mcdiastinum, iakolar/bronchiolar 
carcinoma, q ,etastatic, lung X 1 

Mediastinum, hemangiosarcoma, 
metastatic, heart X X 3 

Ntb?W +++++++++CC+S++++~fS+f+f+ 49 
I lisliocytic sarcoma 1 

I’rrchca +++~++CAA+++++f++~++C++++ 45 
I.sC 

141 Lesions in Male Mia 

TABLE A2 
Individual Anlmsl Tumor Pathology of Male Mice in the t-Year I~h~~~ Study of 1,3-Batadlene: 200,ppm 
(continued) 

5555555666666666666667777 
Number of Days on Study 8999999122222345677993333 

3566668003449992034273333 



142 l,fButadiene, NTP TR 434 

l’ABLE /u 
Individual Animal Tumor Pathology of Male $-We In the t-Year Inhafatioa Shdy SJ-Butadiene: 200 ppm 
(continued) 

Number ot Days (II& Study 
1 2 2 2 3 3’ 3 4 4 (I 4 4 4‘ 5‘ 5 5 ~5 s 5 5 5 5 5 5 5 
7158578777899123366666678 
1718112044155‘990.788889932 

Carcass ID Number 
llllllllllllltllYllllllll 
1122221212212222111221122 
5SOO523091443463638358911 
122133341142S1132431SSS35 

Special Senses System 
Eye 
Harderian gland 

Adenocarcinoma 
Adenoma 
Bilateral, adenoma 

+ + c + + 
+MMM++++++++c++++++~+++++ 

X X 
xxxx x x xx x 

x x X 

Urinary System 
Kidney +++fA+f++++9++++++C++f+++ 

Adenocarcinoma, metastatic, 
harderian gland X 

Adenocarcinoma, metastatic, lung 
HemangiosarcQma, metastatic, heart X 
Histiocytic sar&ma x X X 
Renal tubule, adenoma X 

Urethra 
Urinary bladder f+C+A++A+Sf++ css+.“l--t-ccc+++ 

Hiitiocytic sarcoma X 

Systemic Lesions 
Multiple organs +++f++++++ff+ff+~+++++++$ 

Hiitioqtic sarcxuna X X X 
Lymphoma malignant lymphocytic .x x 



TABLEA2 

5555555666666666’666667777 
Number d Days on Study 399999~9122222345677993333 

356666$003449Q92‘034273333 

1 1.1 1 1 1 1 l,l‘l 11 t 1 1 1 1 l-1 1 1 1 ‘1 1 1 I 
Carcam III Nombc 221112111212121~111211222 TotaI 

3~034527872746243~543467014 ‘IBuW 
45S.1444155335242.S32542322 Ttmtom 

spseior seoxas*m 
WJ f + 4 c+~~+6+++~++++++9~+++4+--+.+- 8- 47 

2 
xxxxxx x xx xx xx x.x 24 

IJilataat, 8tdcltama x x X 6 

urinaty systwn 
Kiday +++i*++++++++++++++++++++ 49 

Adermoarcinome, metastatic, 
hantaian&nd 1 

AQwcarcinoma, m#astatic. lung x 1 
Henuuxgiw metastatk heart X 2 
Histh@cmma X X X 6 
Renal tubule, sckaoma 1 

UiTth +- 4 2 
U~biaddH ++C++++CAf++C+++++~i++C++ 47 

Histkqk- 1 

systemic Lcolwll 
MWple v ++c++++~+++++++++++++c+++- so 

HiQtb&2- X x x X 7’ 
Lympbomantali@mtlymphocytIc 2 
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TABLE A2 

Number of lhys on ftody 266678888839lf11222222333 
0137402478292568223788266 

111’1~111111~t1I11-~~~11X11 
Carcase ID Nwnber 5444454454554545454445445 

7569208163$42470779663528 
14553441543225134522143i52 

Alimentary System 
Esophagus 
Gaubladdcr 
Intestine large 
Intestine largq ccam 
Intestine Iage, cokwr 
Intestine large, rectum 
Illtestinc small 
Intestine small, duodenum 
Intestine small, i leum 
IntWine small, jejunum 
Liver 

Hemangiosarwma, metastatic, heart 
Hepatocellular carcinoma 
HepntoceWar adewna 
Histkqtic sawnna 
zz ceil carcinoma, metastatic, 

McscntcIy 
Squamous ceil caminoma, metastatict 

stoulach 
Fat, hemangicwwma, metastatic, 

hcalt 
P- 

Acinuq hiiticqtic satwna 
Aeinuq squamous cell carcinoma, 

metastatic, stmb 
Pharym 
t3alivaFy &Ids 

Histiocyticsarcoma 
stomach 
stomach, forestomacb 

Histiocyricsareom 
squamous cell carcinoma 
squamous cell papulloma 

Stomach, #and* 
Histioeytiessrcoma 
Squamous cell aueinoma, metastatic, 

stomaeil 

C4f44++44*+++4++444C+44+4 
A+++A+A+++AAAMAAA+AAAA+A+. 
++44C+A+++A4+4444+4AA44A+ 
A+4+A+A4++AA+A44+4+AA+SA+ 
A+++++A+++AC+A444+4AA++A+ 
C+++++A+++A++4+41 +AAA+t A4 
A+++A4A4+4AA+A+++++AA++A+ 
A.+++A+A4++AM4A4M44I AAA+A+ 
A+++A+A+++AAAA++A~+AAI4A+ 
A+++A4A+++AAAA++A+AAA++A+ 
+44+-i-+-i- i-44444++4444A4+++4 

x x 

f44++4++++4++44+++44A4+4+ 
X 

CnrdkrPPscolar Systm 
BlOOdW%W3l 
HC#t 

HUlUUI~ 
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TABLE A2 
Individual Animal Tumw Pathology of IWe M ice, in the 2-Yew 
(continued) 

tioq Study of 1~BuWitntz 625 ppm 

222222222-2222222222222222 
Number of Days ott SrUay 334444444SSSjSS6666677788 

99o333379o147890844813705 

ll~lllllxlltlllllllllllll 
Carcaaa l’D Number 4554455555454455555454445 

367~4412521489726858468944 
1241234124313351~24435lSl 

Ahueetaq System 

iriztz& 
Intt?atine large 
Intestinclarg~cecum 
Intestine laqq a&n 
Intestine lacgq rectum 
Intestine small 
Intche small, duodenum 
Intestine small, ileum 
Intestine small, jejfinum 
Liver 

Hcmangiw metastatic, heart 
Hepatoceuular lctarcboma 
Hcpwcellular adetmma 
HlStbC#- 
squ3mowcell cwbtoma, metastatic, 

rdeaealtely 
Sqttamous cell carcinoma, metastati~ 

Fat, hanangiwtwma, mctwatk 
luact 

P- 
Arious, lliitiocyxic salroma 
AciDus, squsmoua cell carci~Om& 

mctastatic, stomacll 
Pharymr 
sawgland 

Hiaacytic- 
smmach 
stomnch;forestomach 

Hishytii sarcoma 
squamousceurarcinQm 
!ikpmmous 4x41 papilloma 

S-=hglaad~ 
Hiskqtiisalr#ma 
Squamous cell catboma, metastatic, 

stomach 

+++4++44++4++++444++4+++4 
++++++++AM+A+A++ +A+A++A+ 
++++++++++++++++++++A++++ 
+++++++++A+A++A+++++A+A++, 
+++++++++A++++++++++AM+++ 
++++++++++++++++++++A++++ 
+++++++++A++++A~++A+++++++ 
+f++++f++Af+++A++A++A++44 
+t+++++++A+A++A++Ai-+A++++ 
++++++++AA++++A.A+htA+++A++ 
+++++4++4+4+++++4++++++++ 

x 

+++++4++++4++4++*4+++++44 
++4++++4+++++44+4+++44+++ 

+++444+4444+4+++44+++++++ 

Cnrdiovascuiar System 
Rlood va 
ticart 

HtXlWgi-ma 
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TABLE AZ 
Individual Animal Tnmor Pathology of Mole Mice in the f-War ~~~~ 
(continued) 

222222233‘33333333334444 
Number of Days on Study 8889999001l1~2557791123 

699t5772600597228652428 

111’I1f11I11111111111111 
Carcass ID Number 45545455545554444545454 Tqtal 

33533203056815256411828 Tm 
34555453254321124421231 +lbitmm 

Alimentary System 
EsopbeP 
GalMadder 
Intestine large 
Intestine a cecum 
Intestine larlp, colon 
Intestine large, recwn 
Intestine wail 
Intestine small, duodenum 
Intestine small, ileum 
Intestine small, jejwmm 
Liver 

Hemangiowcoma, metastatic, heart 
HepatoceMar car&oma 
Hepatocellular aikaoma 
Hiitkxytic saxcow 
Squamous cell cazboma, metastatic, 

StOtlUiCh 
Mesentery 

Squamous ceil ca&noma, metastatic, 
stomach 

Fat, hemangiosanraoa, me&static, 
heart 

Panaws 
Acinus, histioqtic: sarcoma 
A&us, squamous ceil carcinoma, 

metastatic, stotlmeh 
PM-X 
salivary glands 

Histiocyticsarcolap 
Stomach 
stomach, forestoawjl 

Histiocytic sarcoma 
squamous cell MLdDMna 
Squamous cell 

stomach, gianduhu 
Hiiicx-ytk m  
Squamous Cd *ufiipama, metastatic, 

stomach 

+++4+4+++4+4++4+cc+4++4 73 
AA4A4IMA4++44A44A44+4++ 42 
+A+4++4+44++4++4A4++++~4 65 
AA+++4++4444++44A4+4M+4 55 
SA++++++++++++++A+f++++ 61 
4A+++++M4444+4++A++44++ 61 
4A+4+A++4444+++~+A4++4++ 58 
4A44-tA+A4+44++4+A+M44+A 51 
AA+++A+I ++++++++A.++++++ 51 
IA+++A4+4444++++kA++++A 48 
++++4++4444+4+++4++++++ 72 

X x X 3 
X 1 

X x xxx 5 
x 4 

X 
+ +c+ 

X 

X 
+++++++4+++4444444+4+44 

X  

x. 1 
4 1 

+++++++4+++4+4‘t4444+++4 69 
X 1 

+++44++4++4++44+++++4++ 72 
f+++S+44++4+++444+C4+++ 72 

X 1 
x X 2 

xx 2 
I4+++++44M4+44+44444+44 66 

X 1 

X 

1 
4 

1 

7i 
2 

1 

cardiovaacurIlr sj&at 
.~ 

Blood vessel 4” 1 
Heart +4+4+44++++4+*44+yk-4444+ 73 

HwPall~Ul8 X X x x 4~ 
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TABLE A2 
Individual Animal Tumor Pathology of Male Mice In the %Y’ear lnl+a#on Study of g34Wadiew 625 ppm 
(continued) 

1111111111112 2’2 2 2’2 2 2 2 2 2 2 2 
Number of Days on SWdy 2666188888991111222222333 

0137402478292.568223788266 

1111111111111~111111111111 
Carcaaa ID Number 5444454454554545454445445 

7569208163542470779665528 
14553441543225134~52214352 

Endocrine Sysbm 
-gland ++f*+c+++++++++++++++**++ 
Adrenal gland, cow ++++++++++++*++++++++++++ 
Adrenal gland, medulla M++++++++++++++M++++A++++ 

Histioqtic sarcoma 
Pheo&omoqtoms benign 

lsletq panaeatic ++++++++++++++++++++A+l++ 
Parathyroid gland +MMM*++++MMM*M++++M+*+*+M 
Pituitary gland c++N++++++++I *‘M+*M*+c++++ 
Thyroid gland ++++++A+++A+++++++++A++++ 

General Body System 
None 

Genital System 
Coagulating gland 
Epididymii +++++f+++++++M++++++++-4A+ 

Hiiiocytic sarcoma 
P&3 4 
Preputial gland 
Prostate +++++++++++++++++++AA++A+ 
seminalwsicle C+++++++++++++.+++++AAi+++ 

l-lii1iocytk SaccowB X 
Testes +++S+++C++*+++f+f+*++**++ 

Hematopoietic System 
Blood M 
Bone marzw +++i-+++++++++++++‘++*++++* 

Hiitioqtic sarcoma x x 
LPH Mde Cf++++++++++++++++++**+i-+~ 

Hiitioqtic sarcoma 
Lymph node, bron&ial M+M+M++h4++++cM++++*+*++M+ 

§quamous cell carcit~oma, metastatic, 
StOtMCh 

Lymph node, mandibular M+++++++++A++++M++++A++++ 
Histiaytic samma X 

Lymph node, mediestinal ++M++M+M++M++M++c+++++MM+ 
Histiocytic sarcoma X 
Squamous cell carcinoma, metstatic, 

stomach 
Lymph node, mesextteric e+‘++++++++A++++++++Mc++++++ - 

Hiitioqtic sarcoma X 
Squamous cell car&m metastatic, 

StOiMCh 

SPW ++++++++++A++++++++AA++++ 
Histiocyticsarcoma x x 

Thymm ++c+++++++A++M++M++++++++ 



148 l*t-lllptadtbna, NTPTIt 434 

TABLEA 
I.ndbidaaJ Adma! TcmorPathoiogy d Mak~Mke in 2.Yew Inblation 623 Pm 
(cootiaucd) 

2222222222222222222222222 
Number d Days on Study 3344444445555556661677788 

9903333790147890044813705 

ll~llZllllllllllllllllllll 
Carcaaa ID Number 455445555s454455555454445 

3674412521489726828468944 
1241234124313351524435151 

-ue systear 
-glaMi 4+4++++++++44+44+4+++++++ 
-glaad,- +++4+++4+4444++++44+4++++ 
Adenar gland, medulla 4+4+C+++++++++4++4++4++++ 

I-rwoqeaa- X 
PVotlla benign 

Iski% pancreatic 4444++++++4+44+-+44++I+4++ 
Pamtbyroid gland +4M+4++4+MN4+++++4++++I++ 
Pituitary gland 44+I+444+444++r 4444s +++++ 
Thyroid gland ++4+++4+4+4C+444+4*++++++ 

General Body System 
NOtIC 

Geaital system 
coagulaw f&d 
r+idgaE +++4+4+++++44++++i44+++++ 

I-riatiicsarco~ 
PC& 
PIeputial gland 4 
Pmslate ++*4+44+++44C++++++M4+ht+4~ 
seminalwsicle MC4++++4++++++4+4+4+++M44 

I-Isogaisarcoma 
Tcstca ++4+34444+4+++4+++++++M++ 

H~topoie~Syatem 
BkxKl 
Bcmemarmv +f+4444++++++++C4++44+++4 

r-iwoqtk sarcoma X 
Lynaph node C+4++++4+++4+*++++4+4++4+ 

Hirtiocytic Sam 
Lymph nod& broncbkil 4M4++++4MMM++rM44M++MM+4M 

Squamous cell carcinwna, mctastatic, 
mmacb 

Lymph node, mandibttlar ++C++444++4*4M+++ +I4%+++++ 
r-Iis&qic SBtmmg 

Lymph node, medhtinal ++c+c+M++M++r M444 +++++++ 
Hiatrocyticsarcoma 
squatnow cell 4xninoma, nletaatati~ 

atomacb 
Lymph node, mcsenteric ++++++I +4+4++44++44+++++M -- 

Histiocytic sarcoma X 
z cell rtamlnotna, metastatic, 

Spleea +444+44444444++4+4++4+++4 
ZIirtigytic swama X 

TM- 4+4+4+4+1 +++I +4++++++M444 
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TABLE AZ 

22222223333333333334444 
Number of Doys on Study 8889999001'~l12S57791123 

699,157726OOS97220,652428 

llllxlllllsllllllllllll 
Cam ID Number 4s5454s554s,5s44il4545454 Tot& 

33533203056815256411828 Tl 
3455,5453254321124~421231 

Endocrine System 
-gland 
Adrenal #and, mrtex 
Adrenaiglandm- 

K-Iia~satmma 
Pheo&romocyt~ benign 

Islets, paacxeatic 
Parathyroid gland 
Pituitary gland 
Thyroid gland 

+++++++++++++++++++++++ 73 
+++++++++++++++++++++++ 73 
+++-+++++++++++++A++++++ 69 

1 
X 1 

++++++f++++++++++++++++ 70 . 
+M+N+++++++++M++++MI+++ 55 
41 ++++++i-41 M++++++++++M 62 
+++++C+++++*++++++f++f+ 70 

General Body Gystetlt 
None 

Ceniiul syetem 
~gukting gland 
epididymis 

Hisriocytjcaarmma 
Ptiik 
Preputial gland 
Prostate 
!S&naK veeick 

I-Iii- aarmmu 
‘ratea 

+ +- 2 
+++f+++++++*+++++f+++++ 71 

X 1 
M I 
4 2 

+A+CMC+++C+++++++++++++ 66 
+A++++++c++++c++A+++c++ 67 

1 
+++++++++++++++++++++++ 72 

llemwtopoi&ic SysGera 
lmod 
Itonc marrinv 

t iislioqtic sarcoma 
I .ymph node 

I iisliocytic SarcMDa 
1 ,ymph node, bnmchial 

Squamous cc@ carcinoma, metastatic, 
stomach 

I ymph node, mandibular 
I listiocytic siwzoma 

t wnph node, maiiastittel 
I listiocytic sarcoma 
Yquamous cefi catcitwma, mctastatic, 

stomach 
I ymph nadc, -teric 

I tintiocytic L%almma 
%lu*mous cdl carcinoma, mctastatic, 

rIomach 
1pkcn 

t IMocytic siibwma 
I hvnNlm 

++++++S+++++++f++++++++ 
X 

+++++++++++++++++~+++++ 
X 

+++4MMM+c+M+aM+++MM+++M 

x 
+Ibf*++N+K +++M++++~M++++++ 

X 
++++++M+++M+++++++M+a++ 

X .- 

++++++++++++++++++++++M 
X 

X 
+++++++++++++++c+++++++ 

X 
++++*+N++++++M++++++++M 

73 
4 

73 
1 

49 

1 
61 
2 

58 
1 

1 
48 
3 

1 
70 
4 

64 
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TABLJI A2 
Individual AnimaLTumor Pathology of MaI@ Mice in &e t-$%sw 
(continued) 

1111111X1X11222~2222222222 
Number of Days on Study 2666788888991111223222333 

0137402478292568223788266 

Ill1lllfll~ll 111 111111111 
Caremu ID Number 5444454454~54545454445442 

7S692Q8163542470779665528 
1455.3441543225134S2-214352 

Integumentmy System 
Mammary gland MMMMMMMNMMMMMMMMMM’MMMMMMM 
Skifl ++++C++++++f*~+C+C++++CC+ 

Subcutaneous tissue, hi#iocytic 
sarcoma X 

Musculoskeletal System 
Bone +f++++f+*++++++++i+++++++ 

Nervous System 
Brain eeff+++.++e++++f+f+f”~+++~+ 

Hiitiocytic sarcoma X 
Spinal cord + + -b 

Respiretory System 

z 
++++f++++f+Ct++.+++++A++++ 
+C+++++++f++C+++++++++C++ 

Ahdarbronchiolar adenoma 
Aheolarbronchiolar aden&, 

multiple 
Alveolarlbronchiolar carcinoma 
Hemangicsarcoma, metastatic, heart 
Hiitibcytic sarcoma X 
Neoplasm NOS, metastatic, uncertain 

primary site 
Squamous ceil caw metastatic, 

stomach 
NoSe +++++SA++++++C++S++A+++++ 

Histiocytic sarcoma 
Trachea ++++++A+++; ++-I-++++C+A++A+ 

Special Senses System 
Eye + + 
Harderian gland MMMM++M+MMMM+M+MMMMM+++~~ 

AdUlOllUA 

Bilateral, adenoma 

urimy system 
=Jw fC~C+++f~++++++++++++C+++ 

Hiitiocytic sarcoma x x 
Squamous ceil car&oma, metastatic, 

stomach 
_-_ 

Urinary bladder +++++c++++AA++++++cAA++++ 
Hiiiocytic satzoma 
Squamous cell car&xxw metastatic, 

stomach 



Iasha in Male Mice 

TABLE A2 
gradual Animal Tumw Pathology of Make M ice in the 2-Y-r rayon Study of 
(coatinued) 

222i222222222222222222222 
Namkr of Daya on &udy 334444444SS555S6666677788 

990333379014789004481370S 

CTamaas ID Number 45544555554S4455555454445 
3674412521489726858468944 
12412341243133515~443S1S1 

Integumentary System 
Mammary gland MMMMMM+MMMMr+MMMtMMMMMMMM 
Skin f++++++++C++++++C++++++++ 

SUbCUtane0Us t&U++ bidocytic 
sarcoma 

.MuscuroaiKeie4a1 syatam 
Bone ++f++++++++++++++++++++++ 

Nervous System 
Brain +++++f++++++++++++++++++i 

Histioqtic sarcoma X 
Spinal cord + + + 4 4 

Respiratory System 

ey 
++++++++M++++++++++++++++ 
+++++f+++4+++++++++++++++ 

Akdar/bronchioiar adcnoma X 
AtvcoWbronchio&r acknoma, 

multiple 
Ako&r/b~ncbiokr cardnoppa x 
Hemangiasawma, mctaatatic, heart 
Histioqaic sarcoma X 
Nmplasm NOS. lizaasutic, luKectain 

ptimaty site X 
Squamous ccll car&t- m&static, 
stomach 

NOSC +++++++++++++++++++++++++ 
Histiocytic sarcoma 

liadea 

*pdvi senses system 
I;.ye 
I lanierian gland 

Adcnoma 
l#latera~ adutoma 

++++++f+++++++I +++++++I 4.4 

+ 
M+MM+MUMMM+MMMM++M++M+MMt 

4 warty system 
Kidney +++++++++++4++++++++++++f 

I Iistioqtic sarcoma x 
~uamous ceil carcinoma, me&static, 
rtomacb 

~1IinJuy bhider +++c+++++++++++t+~++A+M++ 
I fistioqtic sarcoma x 
-Squamous Cell catch- metaWtic, 

rtomacb 



TABLE A2 
Individual Animal Tumor Pathology of Male Mice in the %Year I Widy of I$8utodkae: 625 ppm. 
(continued) 

22222223333333333,334444 
Number of Days on S&w@ 88899990011112557791123 

6991S7726OOS97220~6S2428 

lillf~lllllllllll~lllll 
Carcass ID Number 45549455545554444545454 TOM 

33533203056815256411828 
34SSS4S325432l124421231 

Integumenta~ System 

pBb” MMMMMMMMMMM4MMMMMMMMM4M 5 
++444+4++++444+44+4++f+ 73 

SUbCU(ancow tiwte, hiatkqtic 
sawma 1 

Muscuioakeletal System 
Eotle ++C+C+444+44+4+44++++++ 73 

Nemous System 
Eraia +++++4++++4f4+44+4+44++ 73 

Histioqftic sarcoma 2 
Spinal cord + 44 4 12 

Respiratoy System 

z 
+444C++4++4+4444+f+4+++ 7x 
+f+44++++4+444’44++++4++ 73 

Ahv.olar/bronchiohr adcnoma x 2 
Ahwohlbrwrchklar ackttomal 

multiple X 1 
Ahrodar/bnmchidnrcardnama x X 3 
Hanangi-. mstastatic, heart X X 2 
Hiatioqtk sarcoma X 3 
Neoplasm NOS, rrpaastatic, uncertain 

primmy site 1 
sqwouscell cardana, metstatic, 

stomaclt X 1 
NoSe +4+4+f++44++444+44444++ 7x* 

l-iis~ksarcoma X 1 
Tlacilea +++44+4++++4++44+4444+4 67 

specialseo6essysterm 
EYe + f -- 5 
l-hedan gland +4+M444+4+4444+44++++++ 40 

Adenoma xx x x X 5 
Eiiteml, a&notm X 1 

Urinary System 
+4+44+++++44+4~+44444++C- 73” 

l-iuxytksarrornr X 4 
sqllamousceil - mctaatatic, 

acmach X 1 
Uriaaty bidder 4A+4444+444+444++444+4+ 66 

HMocytk sarcoma X 2 
squimlous cdl -m-tic, 

stomach X 1 



‘i-ABm A2 
lndividuai Animal ‘hnuw Pathdogy of Mak Mice in the 2-Year inapt S~dy OC P&3+ButadSeae; 625 ppm 
(continued) 

Number of Deys oa &ax@ 
111111111111222i222222222 
2666788888991111222222333 
0139402478292568223788266 

(3ucass ID Number 
1111111111131111111111111 
5444454454s54545454445445 
7S69208163S42470779665528 
1455344154322S134S2214352 

Systemic tasions 
Multlpk organ6 +C+++~+++++++f+~++++t++++ 

Himma x x 
Lyuphoma maligna& X 
Lymphome matialigaant lymphocytic X xxxx xx xxxxxxxxx xxxx 
Lymphoma malignant mixed 



IM l$s-rJutPdiarei NTPTR 

iodividual Animsl Tumor P&hology of Male Mice in the Z-Year 
(c-ontinued) 

2222222222222222222222222 ’ 
Nnmber of Days on Study 3344444445555556666677788 

9903~333790147890044813705 

IllSIlllllllllllllX1lllll 
Carcass 1D Number 4S544525554544S55S5454445 

3674.412S214&972685El468944 
1241234l24313~S1S2443SlSl 

S~ysterniC Lesiolm 
Multiple organs f++f+++Cf++~+++++++++++++ 

Hiitioeytie sarcoma X 
Lymphoma malignant 
Lmphoma malignant lymphoqtic xxxxxxxx X xxxxx x x 
Lymphoma maligrwtt mixed x 





Adrenal Cortexz Adwoma 
overall rate” 
Adjusted rateb 
Terminal rateC 
Fkst incidence (days) 
Life table test* 
Logistic regression test* 
Gchran-At-mitaf[c test* 
Fisher emu test 

Harderian Gland: Adanoma 
Overall me 
Adjusted rate 
Terminal rare 
Fmt incidence (days) 
Life table test 
Logistic regression test 
Cochran-Arm&age test 
Ftier exact test 

Harderian Gland: Carcinoma 
overall rate 
Adjusted rate 
Terminal tate 
Frst incidence (days) 
Life table test 
Logistic regression tmt 
Cochran-Arm&age teat 
Fisher exact teat 

a‘s0 (4%) 
5.1% 
li3S (3%) 
5% 
P-0.839N 
P=O.S14N 
P=O.OSJN 

#SO (12%) 
14.8% 
2135 (6%) 
543 
P<O.ool 
P<O.oOl 
P=O.O69N 

o/so (0%) 
0.0% 
o/35 (0%) 

P=Om? 
P=O.Yu) 
P=0.23ON 

4149 (8%) 
103% 
4m (10%) 
7=cTf 
P=O.3# 
P-O-347 

P=O329 

750 (14%) 
173% 
6439 (15%) 
652 
P=O.57S 
P =0.497 

P=O.x@ 

l/SO (2%) 
26% 
1139 (3%) 
7330 
p=as22 
P=O522 

P=am 

ma (14%) 
173% 
609 (15%) 
652 _ 
P =0.57§ 
P so.497 

P=O.SW 

~~ww 

oL-38 wf4 

OfsQ Pw 
a.096 
y Pw 
P=&?%N 
P=&Z?fM 

l/47 (2%) 
3.4% 
QM cm 
680 
P=O&HN 
F*O.SlSN 

PoOS23N 

8150 (36%) 
zS.i3% 
4124 (17%) 
536 
P*O.US 
PM.I.395 

19/50 (38%) 
53.4% 
12f22 (SS%) 
464 
P~o;m1 
P<O.OoI 

P=O.3g7 P=O.t!02 

l/SO (2%) wo (6%) 
4.2% 11.7% 
If24 (4%) m2 (S%) 
=iTl 680 
P mo.425 P =0&67 
P =0.425 P~0.086 

P=O.121 

9/s (18%) 
%S% 
S/24 (X%6) 
536 
P=O.141 
P=OzB4 

2afsa (40%) 
64.9% 
12&z (55%) 
464 
P<O.tMl 
P CO.ool 

P=O.u38 P=O.oQl 

us0 (2569 
3.4% 
of= (Ml 
682 
P=OASI 
PaO.493 

5f4+ (la%) 
19.4% 
3/z (14%) 
649 
P=o.aft 
P=O-018 

P=O.sao P=O.O2S 

o/73 (0%) 
0.0% 
OED 

P=O.942N 

P=O.l63N 

30150 pa%) 
95.4% 
u4 (75%) 
382 
P~O.001 
Ft.4 O.OOi 

&I3 (8%) 
lCJo.O% 
O/o 
289 
P <0.001 
P*O.264 

PCOBOI P==O.346N 

280 (4%) 
6.3% 

Ei’““’ 
P=O.l66 
b0.352 

F-0.247 

Harderian Ghd: Abnoma or Cardnoma 
Ovemil rate 6fso (12%) 
Adjusted rate 148% 
Terminal rate Z.QS W’4 
Fmt incidence (days} 543 
Life table test PeO.001 
Logistic regression test P<O.Ovl 
Cc&an-Armitage tat P=O.OSJN 
FIsha met test 

Heart: Hemangiosprawra 
Overall rate 
Adjuated fate 
Tem&tai rate 
Fmt incidence (days) 
Life table teat 
L.ogiatlc regression tat 
cocbran-Almltage test 
Fisher aact test 

OfSO (0%) 
0.0% 
o/35 (0%) 

_- 
P co.001 
PCO.001 
P-O.218 

33lsO (62%) 
955% 
314 (7S%) 
382 
PCO.OQl 
P~O.001 

6f73 (8%) 
100.0% 

iii 
P<O.OOl 
P =o.(xy2 

P<Q.oOl P=O.346N 

2of48 (42%) 
933% 
3f4 (75%) 
519 
Pc0.001 
P <O,OQl 

4/M (S%) 
44.6%- 
O/o 
289 
Pc0.001 
P=O.IlO 

P=O.120 Q<0.001 



TABLE A3 
Statistical Asalysis of l’rbuy Neoplasmus. in Male Mice in-the 2.Yuw bhailaff ON Sdndy of I,3-Butsdiene (~ontiawd) 

0 ppm 

Kidney (Renal Tubule): Adenomp or cprciaomo 
olemll rate o/so (0%) lno (2%) 
Adjunte4l mte 0.0% 2.6% 
rcrminai mte o/35 (0%) lB9 (3%) 
Ikt incident (days) ‘J=m 
I ife table test P50.337 P=O.m 
lagisticregmgiontcat PnO.630 P=O.Ya 
0xbmn-Arm&age test PsO.275N 
I~ihcr aaet tat P=OSwJ 

I .iver: Hepmceilular Adenomro 
( hwall pate 
AAJjtutcd rate 
I’crrninal rate 
IGnt incidence (days) 
I ifc table teat 
I ngistic rcgncssioa test 
trochmn-An&age test 
l*ihcr exact test 

13150 (26%) lus0 (26%) 
321% 31.3% 
9m (2-1 Iv39 (28%) 
379 484 
PCO.oOl P ==o.wFI 
P ~0.042 P-OS2 
PcOJMlN 

P=OsmN 

Ilver: Hepatocdular cprdnomo 
( Jvcrall rate 11/50 (22%) s/50 (32%) 
A+m!d mte 2&Q% 36.6% 
I’ctminal rate s/35 (14%) 1239 (31%) 
l,int incidence (days) 540 
I Aft table test PCO.O@l iE&&9 
1 rytlatic legmahl tat P=O.O36 P=OA42 
f ‘whmn-Amdtage teat P<O.OfilN 
IGhcr exact tcrt P=O.1&6 

I her: HepntoceliuloK Adeeoma or Carcinoma 
( wcrnll rate 2lI50 (42%) 23150 (4-H) 
Mjurtcd rate 47.9% S33% 
t’cnninal late 13!35 (37%) 19!39 (49%) 
l~lfw 1ncideDa (daya) 379 484 
1 (fc table test P<O.W P=O.W!N 
I AbgUiic regeskiw test P=O.O67 P--O375 
( ‘whmn-Annitagc test P<O.OOlN 
I’ucf exact tedt P50*420 

Irullgt AlvcdarRwp- Adeaoma 
( Jvcrdl mte 18Mo (36%) zano (40%) 
Mputod rate 46.9% 473% 
I’wminal mte IS/35 (43%) 17t39 (44%) 
I’ I RI tncidcncc (days) ST2 58-l 
I if@ 1rble test P<O.OOl P=OJ79N 
I ryullc rcgrrsJioa teat P=O.200 P=OSll 
c’whran-Anuitagc test P<O.OOlN 
IMcr aact test P=O.418 

U48 (6%) l/49 (2%) 
13.6% 3.7% 
3t22 (14%) 014 (0%) 
f33t-3 573 
PIo.W3 P-kMO7 
Ppo.fB3 P=OS80 

F=&114 P=O.495 

19fso (38%) N/48 (33%) 
52.1% 57.Q% 
824 @%I 1 lL@ (504tb) 
397 43% 
P mo.036 P =O.OS6 
P=OS58 P=0.261 

24m (SQ%) 
92.2% 
3/4 (75%) 
351 
PcO.001 
P*O.OOB 

972 PI 
100.0% 
010 
310 
P<O.OOl 
P 50.253 

P=O.142 P=W83 P=O.O12 P=O.O04N 

16/50 (32%) 
44.8% 
7n-4 w-v 
517 
bO.071 
P=Os9 

1n (1%) 
SO.&% 
OhI 
422 
P=O.OQ9 
P=OJ47 

P =0.184 P-O.106 P 60.001 P<O.OOlN 

2y-48 (52%) 
79*2% 

3otro(ww, 
70.1% 
1224 (50%) 
397 
P=O.oll 
P=O.O78 

3348 @S96) 
1oQim 
4f4 (100%) 
351 
PC&O01 
P=O.Q30 

;ggw 

Oi 
310 
P<O*oOl 
P*0.450 

1622 (73%) 
434 
F=&22 
P=O.184 

P =o.oss P=O.2l3 P=0*w7 P<O.OOlN 

14/22(64%) 
434 
F+m4 
F=O.& 

3fn (4%) 
59.4% 
OED 
2s 
PcO.001 
Pn0.492 

l&50 (20%) 
28.2% 
Y24 (13%) 
517 
P=O.269N 
F=O+O8ON 

2lIss) (42%) 
1003% 
4/4 (10096) 
3-51 
P<O,oOl 
EL=OMl 

P=O.O59M P-dMM F=O341 P<O.OOfN 



158 WButndicm, NTPTR 434 

TABLE A3 
Statistical Anaiysis of Primary Nwpiasms in Maie Wee in the Z-Yew f at&m s*,hsdg M l,SButadkne (coatinued) 

0 PPm MPpm 625 ppm rwm 625 sw 

Lpng: Alveola*ttc~ar Atieaocarciaomo at CDFcilloma 
overall me 5/N (IQ%) 6450 (12%) 
Adjusted rate 14.3% 15.4% 
Tawinal rate 5835 (14%). 6JJ9 (lS%) 
Fvst incidena (days) 733 (T) ‘XJO 
Lift table test P<O.OOl P=OS77 
Logistic regression teat P<O.ool P=O.m 
Cochran-Atmitage te5t P=O.OU)N 
Ftiec exact test P=O5Oo 

1 l/SO (22%) 
38.3% 
TfM Pw 
568 
P110.017 
P=O.W 

P=O.o86 

LUag: Aiveolar/bnonchWar Adenoma, Athocar&oma, or Carcitmma- 
over8Il rate 2X/50 (42%) 231’30 (46%) 
Adjusted rate 54.9% 543% 
Terminal rate 18m (51%) 2OL39 (51%) 
Frnt incidence (days) 572 587 
Life table test - P<O.Wl P4.552N 
Logistic regression test P=O.OOS P=O548 
ChAran-Am&age test P<OAKUN 
Fitber exact test P=O.42n 

Pnputial Gland: Cacciinoma 
OvaxU rate 
Adjusted rate 
Terminal rate 
Fust incidence (days) 
Life table test 
Logistic regression test 
Co&ran-Am&age test 
Fnher exact test 

o/so (0%) o/50 (0%) 
03% Q.Q% 
on5 (0%) o/39 (fy 

P<O.ool : 
P=O.OlO - 
P-O.603 

Skin (Subcutaneous Tissue): Hemangiosarcoars , 
Overall rate QBQ f?m 
Adjusted rate OAF% 

~%wQ 

Terminai rate Q# (Qw l/39 (3%) 
Fast incidence (days) 733 cr) 
Lik taMe test P=O.O60 P=O.522 
Logistic tcgrdon test P =0.73SN PQO.522 
cochran-Armiw test P =0.434N 
F&a uaa test PQ=O.500 

Stamach (Fotwtomcb )t Squamotts Cell Papi 
over8umte l/so (2%) om (0%) 
Mjttsted rate 25% Q.Q% 
Taminai rate QL+5 ww Oi39(0%) 
Fmt incidence (days) 652 
Life t&de test P <O.OOl P=O&XN 
Logistic tegrcwion test P<O.tm P*O.S35N 
Cochran-Armitage test P=O.286 
Frcber aau test P -O.St@N 

19HO (38%) 
53.6% 
g/24 (38%) 
517 
P x0.276 
P -0.556N 

P ~0.419N 

o/50 (I%) 
0.0% 
ona (0%) 

l/SO (2%) 
23% 
om (0%) 
585 
P-tO.486 
P=O.553 

P=O.SOD 

o/so (Q%) 
0.0% 
0124 (0%) 

P7&.545N 
P=O,486N 

F*O.SQQN 

12149 (24%> 
4z9% 
8/22 P@w 
525 
P~O*Ot% 
P=O&27 

P=Q.O49 

31/49 (63%) 
87.9% 
r8j22 @2%) 
434 
P<O.QQl 
P=O.oQs 

P99.027 

QrsO 4096) 
o.Q% 
~(Qw L 

o/so (Q%) 
O.Q% 
of22 co3 

l/so(2%) 
4.5% 
m (SW 
7330 
P~O.679 
P=O.7!39 

P*O,fS3N 

22150 (44%) 
94.6% 
3/4 (75%) 
474 
PCO.Qol 
P s0.m 

Pdkoo1 

35150 (70%) 
loo.Q% 
4M (mm) 
3.5% 
Pa0.001 
P<O.Ool 

F=kW@4 

P MIh028 

Fr0.121 

(14%) 
51.7% 

Pt0.m 
Sa0.012 

P=O.o30 

3#3 (4%) 
59.4% 
QP 
251 
P<O.im 
P=O.2@7 

P=O.l76N 

3l73 (4%) 
59.4% 
QED 
2.51 
P co.001 
P -0.422 

P<O.OQlN 

0x3 we 
0.095 
Q/Q 

O/73(0%) 
0.0% 
OEO 

zfr3 (3%) 
4&Q% 
O/p 
395 
P~OAlOl 
P=O.446 

P =0.640 



0 Pw 625 iw UIPpm 

Stomach (Forestomadt)t Squamous Cell PapiuomO or Sqwmous CA eareinomo 
( h‘crall late 
W~ued rate 
1 et minal rate 
t irll incidence (days) 
! rfc table tti 
I 0gutic regcw&o teslr 
1 whran-art&age test 
f flhcr aaa test 

I bymid Gland (F’ollicular Ceil); 
’ Mnlll rate 
wjustcd Kate 
! crminal rate 
: ~n( Incidence (days) 

rk table teat 
: r*otic regression test: 
( ~rhtan-Arm&age test 
: lrhcr exact test 

Ul OqpIM: Htmangiomn 
( h~rall rate 
wJlulcd rate 
I cr mmal rate 
1 ird incidence (days) 
: ~fc tabk test 
: r*wic regmaaion test 
“4 Ichran-ArnMge test 
I bhcr aac3 test 

Ui Organs: HtmangiosPFeoma 
( wet-all rate 
Wpmxl rate 
l’crminal rate 
J Inl mcideocc (days) 
1 de tabk test 
1 rqutic reg&ioa test 
( ‘achran--tap test 
iwlcr aaa teat 

l/SO (2%j 
23% 
on5 (Qw 
652 
P<O.aQl 
P<O.ool 
P=O.O67 

Adtnomn 
z?Jso (4%} 
5.7% 
33s (6%) 
733 (-q 
P=40.156 
P10.562 
P=O.O59M 

l/N (2%) 
29% 
1/3!5 (3%) 
733m 
Pd849 
P=Oa74 
PGO.t39N 

l/SO (2%) 
29% 
l/-J5 (3%) 
733m 
P~O.OOl 
P e’o.c@l 
P=OSlON 

UI Orgaos Htmangiomn or Htmnqjichsarwma 
( kerall rate yso (4%) 
W(uakxi rate 5.7% 
Ccminai rate ~!JS 0595) 
t-ln( incidence (days) 733(T) . 
1 ire table test Pc0.001 
: c*uuc regression test P<O.Ool 
c’whran-Arm&age test p=O303N 
I ;rhcr arad test 

on0 (0%) 
0.0% 
o/24 VW 

P +k481N P=OS4!iN 
P=O.$XTN P=O.-486N 

PdUQON P=O3OQN 

4/50 (8%) 
9.8% 
3i39 (8%) 
653 
P mo.388 
P so.372 

on0 (0%) 
cy6 
Ofa (@m 

i-0.324N 
P =0.324N 

P=O.339 P=0.247N 

l/SO (2%) 
2.6% 
l/39 (3%) 
733 (=q 
P=O.738N 
P=O.73f$N 

on0 (0%) 
0.0% 
of24 (0%) 

P=O.575N 
P=O.575N 

P=0.753N P-OSODN 

4m (3%) 
9.4% 
2639 @%) 
587 
PpO.219 
P=Om2 

Us0 (6%) 
9.8% 
l/24 (4%) 
535 
P 30.219 
PsO.289 

P==O.181 

5150 (10%) 
11.9%. 
3m (3%) 
587 
P-O.267 
P=O.23@ 

P=0.2f 

P=O.309 

Us0 (6%) 
9.8% 
l/24 (4%) 
535 
PmO.372 
P=O.464 

P=O.m 

l/so (2%) 
45% 
12 (5%) 
7330-J 
PdL679 
PMm9 

P 90.7S3N 

4J48 (8%) 
17.4% 
3Lz2 (14%) 
736 
P=OSS§ 
P=O.lTCt 

P EO.319 

4la-i @%) 
17.0% 
w (14%) 
707 
P ~0.075 
P=O*w2 

P=O,lSl 

?/SO (14%) 
26.6% 
402 ~18%) 
649 
P=O.O08 
P=O.OX3 

P=O.O30 

1x150 (22%) 
41.3% 
?l22 (32%) 
649 
Psom1 
P=&I$?2 

PMUW7 

8150 (16%) 
54Ls% 
114 (25%) 
530 
P<O.Ool 
p-0,006 

P*O.OlS 

2f4T (4%) 
12.5% 
o/4 (0%) 
623 
P=0.163 
P =0.469 

P=Od68 

o/i0 (0%) 
m% 
o/4 (0%) 

P =0.9OSN 
PdMOSN 

Pa05WN 

24/m (48%) 
84.3% 
U4.(75%) 
5x9 
PCO.001 
P<O.OOl 

P co.001 

wo (-48%) 
94.3% 
3?4 (75%) 
5X9 
paQo1 
P<O.OOl 

Pc0.001 

4m (5%) 
51.8% 
O/Q 
302 
P<O.OoI 
P=O.199 

P=O.32l 

on0 (0%) 
0‘0% 
O/O 

P=O.lnN 

on3 (0%) 
0.0% 
010 

P=O.rn 

4m (546) 
44.6% 
O/o 
289 
P<O.OOl 
P=O.126 

P-0321 

4fl3 (5%) 
44.6% 

% 
PCO.001 -.- 
P=O.l27 

P=OS31 



TABLE A3 
Statistical Analysis of Primary Nooplasms in Male M&x in the 2-Yqw 

Ovaail rate 
Adjusted me 
Terminal rate 
E%st incidence (days) 
Life table test 
Logistic regression test 
Cochtan-Artnitage tesl 
Fnh6r aact teat 

4150 (8%) 
9.8% 
Ins (3%) 
511 
P<O.OOl 
P =o.OO3 
P <O.OOl 

Allorgaaat Hlstkrcytksaccoma 
Overail rate 0150 (0%) o/so (0%) 
Adjusted rate 0.0% 0.0% 
Terminal rate Or35 (0%) o/39 (0%) 
Fmt incidence (days) 
Life table tent PCO.001 1 
Logistic regression test P=O.l83N - 
tzbchran-Atnlltage test P=O.367 
Fsher exact test 

Au Orgaap: Maligaantt Lympboma or Histioeykic Samma 
Overall rate 4/50 (8%) aso (4%) 
Adjusted rate 9.896 5.1% 
Terminal rate 1ns (3%) Z?B w4 
Fmt incidence (days) 511 7st-n 
Life table teat P<O.OOl P?po302N 
hgistic tt!gmsion test P PO.025 P=O373N 
--Arlnitage test P<0.001 
Fsher aact test P=?.339N 

AIlOrgaast BenlgnNettpbam 
Overall rate 
Adjusted rate 

-&mw ~/SO Pm 
81.2% 

Teminai rate 
Fmt incidence (daya) 

w$ (74%) qq VW 
484 

Jifetabietesz P<O.OOl P=Oz&N 
Logistic repdim test P=O.OOL? P=O.Qlrn 
cochtan-Annitage tat P<O.oolH 
@her aau test P==Os(wIN 

All Organs Malignant Nboplssms 
ovuail rate 19/50 (38%) 2660 (52%) 
Adjusted rate 42.5% 57.4% 
Terminal rate 10135 (29?q 20/39 (51%) 
First incidatee (days) 511 484 
life table lest P<0.OOl P=O.256 
Lqiatic regresion test P=O.OO6 P=O.OtB 
cocllran-Atmitage test P<O*OO1 
Fder aact test P=O.l14 

P*0+643N P*0370 

Mw (8%) 
10.6% 
w-24 ww 
531 
P==O.i.m 
P=O.osQ 

s/50 (10%) 
14.3% 
1122 (5%) 
398 
P=O&Zi 
PmO.OgP 

P =O.O59 P =0.028 

&‘!SO (16%) 
21.5% 
ZJS WfO 
456 
P&u18 
P=O.254 

F=0.178 P=0.045 

34m Pm 
77B% 
1424 (58%) 
397 
P=O.145 
P*O.467N 

3900 (78%) 
100‘0% 
~~1~) 
434 
P=m33 
P=O.o1u1 

Pn0.414N P=OJ22 

34/50 (w%) 
78.5% 
15m (63%) 
456 
P==0.001 
P==0.009 

PdMJ02 

42150.@4%) 
9X*X% 
lant(82%) 
200 
P<O.twl 
P60.001 

P 60.001 

171 
Pd.627 
P=O.tMON 

PdU39N 

7/50 (14%) 
31.9% 
014 (0%) 
288 
PdWO1 
Pm0.031 

P *o+OwJ 

9/50 (18%) 
3417% 
014 (0%) 
173 
P=MM@!i 
P*0.574 

P=O.117 

&so (86%) 
10@.0% 
4/4 (lw%) 
35% 
P*OAm 
P=WKG? 

P*0.070 

PCO&Ol 

SW3 (7O%) 
95.4% 
010 
161 
P<O.tm 
P-0.329 

P<OBOl 

4fn (5%) 
10.8% 
a/Q 
120 
P=O.043 

P=O.xzO 

SW3 (75%) 
95.9% 
OKJ 
120 
P60.001 
P-OS07 

PCO.001 

KY73 (16%) 
100.0% 
Ox) 
251 
P<O.O01 
PmO.122 

Pc0.001N 

5w3 VW 
96.9% 
O/O 
120 
PCOBOi -- 
P=O.69SN 

P<O.O01 
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TABLE A3 
Statistical Analysis d primavy Neopbsms in h4aie Mke in the 2-Year. s SC l,3-Butadierm (contiti) 

0 mm f&3 PW 20 PP= f&s PPm Pm 625 PP= 

AU Oqtmst Benign or hifiplpeznsnt Neo@asme 
overall rate wso PW ~ wm 4sm (90%) asK0 (%%) 49/50 (98%) 6283 (as%) 
Adjusted mte 89.6% 91.0% 100.0% %00.0?6 100.0% 
Terminal mte $s t.8695) wJs(85%) am (83%) 2rz%(l~) 4J4 (100%) OB 
Fmt incidence (days) 484 397 200 17% l#) 
Lieetabktwt P<O.rHM P=O.WSN P-O.037 P==o;oo1J PjcOAw)l PCO.ooI 
Logistic tTtgmaion twt P50.137 P=W#N P=O566 P+MiSk P5=0.@37 P no=185 
cochmn-Armitagc tat P=032ON 
Ftier mact test P-so. P45ao P*O.134 ~~0.0% PaOA19N 

(T)Terminal swift 
* Numkcr of acoplasm-ksaning animawllumber of anim@s examined. Denominator is w&er of animals ekamiaed miwxcopi~for adtwal @ant& 

bone marrow, braia, e@idymk galMadder, be-q, kiduq, kuynx, iii iung, nose, paweas, wtbyroid , pit&y gtan& pieputial&& 
b prostate giaud, salivary giand, spken, t#ste$, tbytwid @a&, and urinary bladder; for at&r tissue%% depom & number of a&& neaopsiah 

Kaplan-Meier esti~ted neoplasm i&dat~ at $e end of the.st&dy after adjustment for itrexrcxtt mtiity 
’ Observed incidenceat termi& kill 
’ Beneath the control itwzkkkce am the P vaiua asociatcd with the tread teat. the P vaiucs CorrCaqYWdllyt 

painvise mmpatisow between the cotttils and that dosed group. The iif@ tab dying prior to tm ciu: 
being (dircctfy or itt~) the cause of death, The logistic reg~~ion tat rega#s these feado~ t+~ tit&al, The Cochran-Annitagc dud Fnlka 
exact tests cornpan dixwly the ovemli incidence rates For all tests, a negative trend 6r a bnver incidence: in.a dose group is indicated by N. 

’ Not applicabk; no neop&ms in animal &~p 
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ovedt Htetortcai IddeAce 

Totll 
Standad deviation 

ws7s (&o%) Sk575 (0.9%) 
4.5% 1.4% 

2%~16% 0%4% 

TABLE A4b 
l3Morkal Incidence of CWdiac Hemanghammas in‘ Untmated Mafe MC3F, ?$l& 

Hlsbriarl Incidence at Battelte Northwest Laboratarka 



TABLEA& 
FfIstorlcei hddence of Lung Neopiasms in Untreti Ma@ B6C3F, Mic-@ 

overail Hiatwieal Incidence 

Total ws73 (14.7%) 40/m (7.0%) 1181573 (20.6%) 
Standa~I deviation 5.1% 5.7% 7.6% 
Range 6%44% O%-16% lo%-30% 

l I)ataasof3Apcil1991 



TABLE A4e 
ttistortcat tnctdert~ 6bf Eepatoadtutar Neoptasms in UntreWd Mate. F, M tu+ 

Hepatiuiae 
Adenolna 

Study 

I-H&&al Incidence at B&elk Northwest Lsbot-atMiea 

Auvl gtycidyl ether 
o-Chlomacctophcnom 
y$w$d~Yd=-- 

o-Chlode5zalmalonoaitcik &32) 

15149 iw49 23149 
s/50 llB0 

‘1060 am iz!z 
6/so 950 15fSO 
4149 24149 w49 

Total w572 (15.4%b) 1lQ.m. (z&6%,) 19#572 (34.3%) 
Standard deviation 9.7% 6.5% 124% 
-IF 4%-W% 9%~29% 12%~56% 

L Dataasof3Aptiil991 

TABLE A4f 
Hfstorf~t Incidence d Harderian ,Gland Neoptasms iir UnErea;twf Mate 

Study 
Adeaoaui Adenoma or 

Carcinoma 

Hktoeical incidence at Satbite Northwe& Leboretoti~ 

Auylglydylethcr 
o-alloroa&phc5one 
Epinephrinehydtuchloride 
Ethyl chlotidc 
o-b (CD) 

Total 
Standad dcvbtion 
Raw 

23Js75 (4.0%) 267s (0.3%) 2x57s (4.3%) 
3.6% 1‘2% 3.8% 

m-12% 0964% OS-12% 

’ Dataasof3Aprii1991 



Historid iadawcc d Renal Tub& Admonuw 

overId Histotical lIneida- 

Total 
slandarddevialioo 
Range 

’ Dataasd3Aprill991 

IL571 (aJ%j 
023% 

0%-l% 

Study 
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IS-Monh I&rim EM 
Alimentary System 
Liver 

Basophilic focus 
Degeneration, fatty 
Eosinophilii focus 
Focal cellular change 
Hematopoietic cell proliferation 
Minerali7ation 
Mixed cell foals 
Centrilobular, degeneration, fatty 
Centrilobuiar, n-is 

Meseatety 
Fat, inflammation, chronic 
Fat, necrosis 

Pana-eas 
Acinus, atrophy 
Acinns, focal ceuulat change 

stomach, foRstomacb 
urcw 
Epithelium, hyperplasia 

Stomach, glandular 
Pigmentation, hemasiderii 
ulcer 

w9 

1 (11%) 
7 (78%) 

w 

2 G-1 
1(14%) 

m 
2 ww 

m 

2 ew 
m 

4 (57%) 
3 (43%) 

m 

tlwdiivaecular System 
Heart 

Inflammation, suppumtive 
h-fineralition 
N4EdXOSiS 
Ekdothelium, hyperpiasii 

Endocrine System 
Adrenal gland, axtar 

Hypertvhy 
Pituitary gland 

Pars diitati cyst 

Geaerat Body syetem 
None 

Genital system 
Preputial gland 

Inflammation, suppurative 
Testa 

-phY 



IS-M-h l&aim Evalvrtion (uxlfim?d) 

ilematopoietic system 
Ilone marrow 

Hnmplasia 
lymph node 

Hyperplasia 
Lymph node, bronchial 

Hyperplaria 
Lymph node, mandibular 

Hyperplasia 
I,ymph node, mediitinailt 

Hematopoietk cell proWration 
I ymph node, meaentcric 

congestion 
Hypecplasia 

Spleen 
Hematopoietic ceil proliferation 
Pigmentation, melanin 

‘Ihymus 
Nt!ClUSiS 

integumenbuy Sptem 
None 

MnscukrslrektPl SysacaP 
None 

. 
Nervous System 
iirain (W 0 

Mineraliza fiou 30 1(14%) 

Respiratory System 
I .ung 

‘Ihrombosis 
Alveolar epitheiium, hypeqkii 
Aheo~~ intBtcation dtdar, histiocyte 
Pleura, htflammatiorn, cbrwic 

Ntmc 
Inflammation, suppurative 

liachea 
Inflammation, supprtratiw 
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2-Yk7u s&u& 
Alimentary system 
Gallbladder 

Hyperpbia 
Wammation 

Iatmtinc large 
Atms, inflammation, suppurative 

Inteatine large, cecum 
An- 
Mammation 

Intestine large, colon 
Neaoeis 

Intestine large, rectum 
Hemorrhage 

rJHestine small 
Epithelium, hype@a& 

fntartinc small, duodenum 
Angicctasis 
Hemorrhage 
Inflammation, chronic 
Pigmentation, bemmideria 
ukcr 
Peyerk patch, iperpbia 

Intcatine small, ikwn 
Pqer’s patch, hvpwplasia 

Intestine small, jejunum 
wt 
Inflammation, chronic 
Pigmentation, bemosiderin 
Peyer’s patch, hypeI@& 
Peyer% p&h, ilaammatin, grenlllomatous 

liver 
Angieetasis 
Ba8ophilic foeus 
aearceilfocus 
Degeaeratioq tktty 
Developmental nwomlation 
Ekknophilic foeus 
Hematopoietic ceil proliferation 

izE?““7 f0d 
Inflammation, chronic 
laflammadon, graswlomato~ focal 
Min~iiition 
Mixedcellfocw 

(37) 

(339 

1(3%) 

(483 

1 cm 

1 w5) 
1 Gw 
4 (8%) 
4 (8%) 



Lesions in Mele Mice 

2-Yaar SW& (continual) 
Ailmentery System (continued) 
Liver (continued) 

NCCtU6iS 
Biliity tract, cyst 
Wary tract, hyperpfasia 
Centrilobular, degeneratiotb fatty 
Centrilobular, necmsie 

Mcseatery 
Fat, angiectasis 
Fat, hemorrhage 
Fat, inflammation, chronic 
Fat, inflammation, granubmatous 
Fat, nenaPis 

I’ancreas 
A&us, angiectasi8 
Acinus, atrophy 
Acinus, focat c&Mar change 
A&us, hyperplasia 
A&us, inflammation, chronic 
Acinus, necrosis 

t’hacynx 
Epithelium, hyperplasia 
Palate, intlammation, chronic 

Wvary glands 
t iemorrhage 
lntlammation 
Infiammation, chronic 

‘stomach, forestomach 
Cyst epithdil inclusion 
I lcmorrhage 
IJlC4X 
Epithelium, hyperplasia 
I lyperpkisia, mast ceil 

Ytomach, glandular 
lnflamdoation, suppuratbe 
Mineralization 
t’lgmentation, hemusiderin 
t Jlccr 

I’wlh 
Ikvclopmental malformation 

4 we 
f.65 

1(17%) 

1 q7*a, 
2 (33%) 

(50) 

1(2%j 

3 (6%) 
4 @@I 
X(2%) 

m 

t:*rdlovesculer system 
ltkwcl vessel 

Inflammation 
Mlncralition 
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tYarv sacdp (amtinuui) 
cardiovascular system (continued) 

Cardiomyopathy 
Hemorrhage 
Inflammatian, tuppw&ve 
Ibfh~tion 
NCCtlXiS 
Atrium, thcomhosii 
Endothetium, hyperplasia 

Endocrbe System 
Adrenal giand, cortex 

CyJt 
Focal ceUulac change 
Hypetpbii 
WP=WhY 

Adrenal gland, medulla 
Hypeqasii 

Mets+ pcreatic 
Hyperplasia 

Parathyroid gland 
cyst 

Pituitary gland 
Pars distalis, cyst 
Pats distalis, hype+& 
Pars intermuiii hypeqbb 

Thyroid gland 
cy&t 
Hyperpiaeia 
Mammation 
C-ce& hyperplapie 
Foliicular cell, hyperplasia 

(50) 

6 (12%) 
6 (12%) 

16 (32%) 
(W 

(50) 

l@%;) 
2 (4%) 

1 w4 

General Eo#y System 
NOtiC 

Genital System 
Cbagulatiag gland 

Inflammatian, suppuMve 
EpididJll& 

Angieaaaiir, 
Degeneration 
Hypospemia 
Wammation, chronic 
Musculary hype@asia 

Peilis 

Mammation, supputative 



TABLE A5 

2-Y- s&&fy (fxmiaued) 
Genital System (continued) 
Preputial gland 

Degeneration, q&c 
Hnmplapia 
Intlarfunation, sllp~tive 
Duct, dilatation 

Prostate 
Hypetplasii 
Infiiunmation 
Inflammation, suppurstive 
hfhteraiization 

.Smdnal vesicle 
Intlammation, suppurstive 

‘restc3 
Angiectasis 
&tQPhy 
Degeneration 
Hemorrhage 
MineraRzation 
Spematoccle 

Hematopdetic System 
None mamw 

Angisetasis 
Am?w 
Hype@& 
InfSltration cellular, mast cell 
Wiltration duhr, mepkqoqte 
NCtXOSiS 

Lymph node 
Hypcrpiasia 
NeCtUSiS 
uiic, hjpetplnsia 
Renal, ttliauaiiition 

Lymph node, bronchial 
Hematopoktic cell ~etation 
HypcrpWi 

Lymph node, mandibular 
Hematopoietic cell p&faatioa 
Hyperplaaia 
Hypetpiasia, histiocytic 
Hyperplaria, plaQms cell 
h4inerai&atiotl 
NCCt-CSiS 

lymph uode, mediastiwl 
cT?ongestion 
Hematopoietic ceil proliferation 





Nervous System 
Itrain 

kveiopmentai malfok-mation 
I lemorrhage 
Mineral&ion 

+nal cord 
I icmowhage 

PI t-509 tw (“18) (509 tn) 
1 cw 

1 @W 2 (4%) 12 (16%) 
29 (58%) 27 (54%) 16 (32%) 15 (31%) 9 (IS%) 5 w4 

(12) 
2 (1736) 

Wrspiratoy System 
I alynx 

I lyperplasia 
Wlamtnation 
Infktmmation, Suppurative 

I ung 
I lcmorrhap 
luHammation, chronic, difbe 
lellrmmation, chroic, focal 
Iullnmmation, suppurative 
I Iwrcmbcsis 
:\lveolar epithelium, hyperplasii 
\hdus, infIltration wllular, hibcyte 
:\lvc~tus, pigmentaticln, hemosiderin 
hmv~~~ular, inflammation, chronic 

VI sr 
Irrflrmmation, supput&ve 
Itlllrmmation, pyopml~omatoUs 
SW ~iacrimal duct, inflammation, supputative 
1 WC wry epiihelium, a;lrophy 
1 rlld~hfy epitkiium, metapIa& squamous 
~rr~l~rwwy epithelium, metaplasia, squamous 

: 1.s h-a 
I~~flawmalion, SUppu&ve 
Wta~Jnaia, sqtlamouri 

(49) 
24 (49%) 

17 (34%) 
12 (24%) 

(49) 
8 (16%) 
1v49 
9 (18%) 
10%) 

(71) 
1 (l%9 
10%) 

(73) 
x2 (w%) 

m 
2 m 

4 o=) 
2 (3%) 

87) 



176 

24kr §ll@ (contia~) 
Speelal seuaaa syatam (cmtinued) 
zpws @and (2) 

cyst 1 (=I 

Urinary Sptem 
Kidny 

crst 
HCtDoIWge 
Hydronephcosis 
HjpxpJaaia, maat CGJJ 

Intlammation, suppurative 
IbfetaplEaJa, claaeolla 
%PbMW 
Cap& in&uumation, chmnic 
Papilla, necrda 
Pdvis, hypwpwa 
Pelvis, mincr&iitioa 
RenaJ tubule, hype+&a 
Renal tubule, mineralization 

Urethra 
Inflammation, guppurativc 
Necrcwis 

Urinary bladder 
Dilatation 
Hemorrhage 
Jntlaln5ation 
Nt!ClVOSbl 
Transitional epithdium, hypexplada 

(50) 
9 (18%) 

1 (2%) 

w 
8 (17%) 

1 Gm 
3 (6%) 

Number of animals czamiud mkrowopically at site aed number of animals with leaio~ 
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179 I asions in Female Mice 

Evaluatkms 

tkpordtion Summary 
Animals initially in study 
wtfa&&m&vlc 
Is-MadI hstvim etdu&m 
I:mrly deaths 

Accidental deaths 

Moribulld Natural deaths 
YUlViVOlX 

Terminal sacrifice 

70 70 70 70 70 90 
10 10 10 10 10 8 
10 10 10 10 10 2 

1 1 I 

10 10 14 37 3 7 11 12 ii 

37 33 24 t1 

,\nimals examined miavacopi~ 70 70 70 70 70 90 

(‘ardbvaecular syttem 
None 

Fadocrine system 
Ncmnc 

General Body System 
Nnnc 

tkmatopietic System 
tkwc marrow 

Lymphoma msligaant ky~~phocytic 
kymphncde,broachW 

Lymphoma galigoaat ilmaphocytic 
Lymph node, maadlbular 

Lymphoma malignant tvmphocytic 
1 mph node, mawxta+c 

I ,ymphoma malignant lymphocyte 
t(%4cal 

t ymphoma malignant iymphoqtic 



TABLE Bl 
Summary of the Inch&we of Neoplrrims in %maAe Mice at the % aud t!W&wtb rXrtw@ EkaiuatianS 
and in the 2-Yuw Inhoiatlon St&y of 1~Bu~~ (oantinitzd) 

OPpm 62.5 p 

94iiwh huerim Eve (contiaued) 
rntegumeatary system 
None 

Musculoskeletol System 
NOtIC 

Nervous System 
None 

Respiratory System 
Lung 

Ahmlar/branchidar adcnoma 
(10) 

Special Senses System 
Harderian gland 

Adenoma 

Urinary System 
None 

systemic Leekwrs 
Multiple organbb 

Lymphoma maligwt lymmc 

I54Uimth I.. Eve 
Alimentary System 
Liver 

Adenoarrcinoma, metastatie, mammary gland 
Hemangiosasoma, metaatat& heart 
Hepatocdluiar carkoma 
HepatoceWar adenoma 
Hepatoc&~iar adboma, mudtipk 

Stomach, forestomach 
squamous ceil cardnoma 
squamous cell papiuoma 

Cardiaveseular System 
Herut 

HCmangioSaroOma 



hsione In Femak Mice 

TABLE Bl 
Summary of the Incidence of Neoplasn~~ in Female Mice at the 9- PM1 1~M~~~ Inbox Evaluations 
and in the a-Year InhaIatbn Study QC 1~B~~ie~~ (wqtinued) 

@Ppm tL.z~ppm 20 200 ppm 62s PPm 

Chseral Body System 
NOM 

lhnatopoletk System 
I wlph node, mediastinai 

Lymphoma malignant lymphocytic 
w= 

Lymphoma maliguant iymphoqtic 



ZYfwr snutg 
Alimentary system 
Gallbladder 

Lymphoma malignant hlnrphacytic 
Meatine lar& ceeum 

Histiocytic sarcaua 
Lymphoma malignant mixed 

Inustine small, duodenum 
Adenoma 

Carcinoma. multiple 
Hiati~sarcoma 
LCiOlllpSWOttB 

laukeda grmtulocytic 
Lymphoma maiigmmt lymphocytic 
Lymphoma malignant mixed 

intestine amah ileum 

Leiomyosarcatna, metastatic, stomach 
Lymphoma malignant &mphoqtic 
Lymphoma maliguant mixed 

Iutestine small, jejunum 

zIhitiocyticaarcom8 
Leio~ma, metaatatic, stomach 
Lymphoma malignant iymphocytic 
Lymphoma malignant mixed 

Liver 
cardnoma, metastatic, parsthyroid gland 
l-kmqmarcoma 
Hemangiosaccoma, multiple 
Hemangiasarcoma, metastatie, heart 
Hemangksarcoma, metastatic, skin 
Hepatocdhdar ear&tom8 
HcpatoceIluktr carcinoma, muhiple 

1 G+w 
(47) (45) 

1Gw 

(43) 

7 (14%) 
% ~2%) 

f cw 
9 (18%) 

7 (14%) 
1 (zss) 
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Gmmary of the Incidence of Neuplasuw in Female M fn: at the 9- and 1544onth ~~~~~.~Y~luatio~s 
urtd in the t-Yew Inhalation Study of E&ButadLne (continued~ 

A Year Study (continued) 
Atlmentaty System (contiwiai) 
I lycr (continued) 

I lcpatoceiluIar adenoma 
I lcpatocellular adenoma, tuuitiple 
I lislioqtic sarcoma 
I Aomyosatwma, mewtat& htestitte small 

I ciomycearcoma, mewstat& stomach 
1 rukemia granuloqtic 
I .ymphoma malignant lymphecytic 
I .ymphoma malignant 
1 .ymphoma malignant mixed 

I .ymphoma malignant undiRferentiated cell type 

Txcoma, metastatic, mammaty gland 
Squamous ceil carcinoma, metastatic, stomach 

Hrwntety 
I listiocytic safcoma 
~(rrcoma, metastatic, mammary gland 
I;III, hemangiosarcoma, me&static, heart 
Fat, hemangicwrcoma, me&static, spleen 
I’nl, hiitioqtic sarcoma 
I::III~;~, metastatic, intestine 

I :itl, leiomparcotna, merastatic, stomach 
I :;a I, lympboma maligttant lyqbcytic 
I,‘&  fymphoma malignant mixed 

bat, sarcoma, metestatic, skin 
I:rt, sam, metestatic, stfmwch 
I:rt, sarcoma, metastatic, utetva 

I kt, squamous cell cardrroma, mewstatic, 

StOOlXh 

I’NKTcas 

cmmna, metaststic, mamnwuy gland 
Gwcoma, meurstatic, skin 
Acinus, cardtlotnq tiletWtat& 0Wty 
.~MWS, hemangioma 
.\cinus, hiitiocytic stUc0ma 
Ahws, leiomyosarco~ mewstatic, 

mtestine small 
kinus, ~eiomyosarcoma, metastatk, stomach 
.Mws, leukemia gratwkx@ 
.%hws, fymphoma amlignattt ~phoqtic 
.\cinus, lymphoma malignant mixed 
maws, sarcoma, metastatiG skin 
.kwws, squamous cell carcitbucna, metastatic, 

wmach 
tdivmty glands 

I cukcmia granubcytic 
I vmphoma ma&ttant iymphqtic 

! vmphoma malignant mid 

(so) 
8 (16%) 
l(11’16) 
6 (12%) 

4 @%I 

1 G=) 
lG%) 

04-I 

2 (14%) 

2 (14%) 

(47) 

3 cm 

PO) 

m  
9 (18%) 
3 (6%) 
7 (14%) 

1 cm 1 Gw 
6 (12%) 

2 (17%) 

2 (17%) 

1 VW 

(50) 
1(2W 
3 W47) 

1(1%) 
2 (3%) 

(61 

1(17%) 
1 (17%) 
1(17%) 

1 (17%) 

1(17%) 
(7s) 

10%) 
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TABWE BL 
Summary of the hddence of Naophsms in Fem&e .Miy at the 9- and lH%Wh 
and in the 2-Yeer hhalution Study ciI 1,345utadkne (conxiauad) 

tY@ur S&&y (continued) 
Alimentary System (awined) 
stomfic&, foIwtomach 

Histiocytics8rcom8 

Jatkemi8 gizutlocytic 
Lympboma malignant lymphocytic 

Saraxna, metastatic, mammary gland 
squ8mous cdl carcinom8 
!kpmmow cell papilloma 
Squamous ceil papilloma, multipk 

Stomach, glandular 
Histkxytic sarcoma 
Lymphoma malignant lymphoqtic 
Sarcoma, metastatic, mammary gland 
Squamous cell carcinoma, metaststic, stomach 

Tongue 
Squiunous cell carcinoma 

Cardiovmicular System 
Heart 

Adcnocarcinom8, metastatic, lung 
HellWgioSarcOma 
Histhyticsarcoma 
Izukau gr8nulocytic 
Lymphoma malignant lymptmqtic 
Saran&& metaatatic, mammary gland 
Pericardium, leiomycsarcomg metasta* 

Endocrine System 
Admai gland, cortex 

Hepatoceilular carcinoma, megrtatic, livw 
Histk&cs8rcom8 
Laomyosarcoma, metastatic, stana& 
l.mkmi8 granuloqtic 
Lympbma malignant lymphwytic 
Lymphoma malignant mixed 
sareoms, metmtatic, skin 
Serroma, metastatic, stoma& 
Capsule, adenoma 

Adrend gland, medulla 
Histhytic saxana 
Leioinyywaw metastatk stomach 
Leukemm granukqtic 
Lympboma malignant lymphocytic 

tw (49) (Ire) 
1 c=) 

2 (4%) 1 (%I lc=) _ 

1 cm 
1 Gw 

1(2%) 
cw (43 (47) 

lc=) 



lmiome im Female bfke 

2 (4%) 

(48) 

2 (4%) 

(49) 

2 (4%) 

f f3%9 
1 E296) 
It=9 

2 (4%) 

(491 
ZC4%) 

I@%9 

2 (4%) 
5 (loLJ6) 

3 (6%) 

P9 
10%) 

60 

10%) 

19 W%9 

10%) 

08) 

10%) 



186 l,3-Butadiem, NTPTR 4.B 

TABLE Bl 
Summary of the Incidence of Neoplaems ia &male at tlse-9- a@ $&M&h Interim Evaluations 
and in the t-Year Inihaiath Study-of l~B~~d~~:~~~ti~~~ 

- 

2-Year scudp (wntinued) 

Genital System (aWinue&) 
uterus (wlltinued) 

L.eiomyoma 
Leiomybsercoma 

Leukemia granulaytic 
Lymphoma malignant lymphoqtic 
Polyp stromal 
SiUWIlM 

sarwma stromal 

Cewix, hemangiosarcoma 
Vagina 

Hemangiosarcoma 
Leiomyosarwma 
Squamous cell carcinoma 

CW (491 (W 0 (WI (78) 
1 Gw 

1 cm 1 @%I 
l(2W 1 cm 2 ww 1 Gm 9212%) 

2 (4%) 2 (4%) 1 Pm 1(29@ 2 (3%) 
1~~74cl 

1 t=w 
1(;9”x1) 

(3) 
i (33%) 
1 (33%) 
1 (33%) 

Hematopoietic System 
Bone marrow 

Hemangioma 
Hizmangi-ma, metastatic, skin 
Hemangiosarwma, metastatk spleen 
Histioqtic sarcoma 
Leukemia granulocytic 
Lymphoma malignant lymphoqtic 

Lymph node 
Histiocytic sarcoma 
Lymphoma malignant lympbocytic 
Lymphoma malignant mixed 
Axilhuy~ iymphoma malignant lymphocytic 
AxiUaty, sarcoma, metastatic, skin 
Deep eervid, Iymphoma nmilgmnt lymphocytic 
niac,histioqticsarcoma 
lilac, lymphoma malignant tymphoqtic 
lilac, iymphoma mdiit mixed 
InguM, lymphoma malignant lymphocytk 
Pancreatic, histioqtic saccoma 
Paucreatic, leiomyopareome, metastatic, 

StOlltXh 

Pancreatic, iymphoma malignant mixed 

Renal, histiqec sarwma 
Renal, tymphoma maligtumt lymphoqtic 
Renal, iymphoma ma&gnaw mixed 

Lymph node, bronchial 
Adenocarcjnonla, metastatic, hlng 
AtVCOhbd0lar carcinoma, metastatic, 

lung 
Carcinom metastatiq ovary 
Hemangicwxoma, metastatic., heart 
Histioqtic sarcoma 

(491 
1 mo 

1(2W 
2 (4%) 

1 w9 
1 ew 
1 Gw 
2 (4%) 

~42) 
1 w> 

1(2%) 

(38) 

tw 

4 (8%) 
1 ml 
5 (1~1 

(49) 

2 (4%) 
1Gw 

2 (4%) 
1GW 

1 tm 

(34) 
f. (3%) 

1(3%) 

(79) 

6 (8’3 

2 (3%) 

4 (5%) 



t-Year SW& (uuttinued) 
I IenWopoie~ic System (continuai) 
I ymph node, bronchial (~xM&u&) 

I qnphoma malignant lympboqtic 
I .ymphoma malignant 
I ymphoma malignant mixed 
Srrcoe~a, metastatic, akin 

1 vmph node, mandibular 
A&mc&uoma, metaatatie, mammary gland 
I IisticxytiC fwanna 
I cukemia granubcytlc 
I .ymphoma malignant iymphocytic 
I ymphoma malignant 
I ymphoma malignant mixai 
Tacoma, mctastatic, skin 

I vmph node, mediastinal 
nhfeolarRwonchiolar cafcinoa* metastatiq 

lung 
( ‘%cinoma, metastatic, ovmy 
I l~patocellular carcinoma, metstatiC, liver 
I ltnliocytic Mrcomfa 
I rukemia granuloqtic 
I vmphoma malignant iyn@acytic 
I vrnphoma malignant 
I vrnphoma malignant m&cd 
‘.twma, metastatic, mammary 
+timous cell Carcinoma, m&static, stotnach 

: +mph node, mesenteric 
t drcinoma, metastatic, ovaq 
I lwwytic sarcoma 
i rwmyosasonm, metastati~ intcuine smaM 
I r~c~myosarcoma, metawtic, szaaaclt 
I nrkcmia granulocytic 
I vmphoma malignant fymphoCytic 
I vqlhoma malignant 
I vtqlhoma malignant mbtcd 
L ~~1~0(1ms cd carcinoma, metastatic, Btomach 

‘+clt 
1 lrftungioma 
I lrtrutngic6amma 
1 Iwwytic satcoma 
1 rukcmia granulocytic 
I rlq)hwua malignant tympboqtic 
: tffrphoma malignant mixed 
! wqhoma malignant uudiffdted ail type 

: %‘111,” 
NO Ilwbronchiolar cardnomu, m&static, 

IUII~ 
Ilutrrcytic sarcoma 

1(3%) 

1(3%) 

4 (14%) 

(46) 

2 (4%) 

6 (13%) 

3 (696) 
7 (14%) 

(W 

(34) 
4 (12%) 

(391 

2 w% 
1(3%) 
5 (13%) 

(40) 

2 @%I 

3 (8%) 
1(3%) 
6 (15%) 

(47) 

6 (13%) 

1 WQ 1 G35) 
4 (13%) 

1 Gw 

(50) 

22 ww 
1(2%) 

(67) 

2 (3%) 

10%) 

29 (43%) 
l(l%l 

lW1 
2 (3%) 

(71) 

4 (6%) 

23 ww 

m 

f (1%) 
3 (4%) 
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TABLE Bl 
Summary of the Incidence of Neoplasms in Ferntie Mice at the 9- and 1 
and in the 2-Year Inbafation Study d’l,3-But+diene (continued) 

t-YW ShldJ (continued) 
Hemat43poietiC System (continued) 
Thymus (continued) 

Leukemia grnnulocytic 
Lymphoma malignant lymphocytic 
Lymphoma m+ignant 
Lymphoma malignant mixed 

In*utueotary System 
Mammary gland 

Adenoscanthoma 
Adenocarcinoma 
Adenccarcinoma, multiple 
Hiitioqtic sarcoma 
Lymphoma malignant lympmic 
Mixed tumor malignsnt 
Sarcoma 

Skin 
Keratoscanthoma 
Leiomyosarcoma, metastatic, stomach 
Lymphoma matignant lymphoqic 
Sebaceous gland, adenoma 
Subcutaneous tissue, hemsngioma 
Subcutaneous tissue, heman@swcoma 
Subcutaneous tissue, hemangiosarcoma, 

metasmtic, heart 
Subcutaneous tissue, neurofibrosarcoma 
Subcutaneous &sue, sarcoma 
Subcutaneous tissue, sarcoma, multiple 
subcutaneous time, squamolls cell 4zatcinoma, 

metastatic, stomach 

WI (49) 
1(2W 2 (4%) 
2 (4%) 2 we 

(50) 
6 (12%) 
6 (PZ%) 

1QW 

GO) (SO) @J) tw 

1 C296) 1(2%) 
1Gm 2 (4%) 2 (4%) 2 we 

l@%) 
1(29+9 2 (4%) 2 (4%) s (1.0%) 

(47) 
4 (~1 

10 (22%) 
1 w> 

2 (4%) 

3 (6%) 

Musculolrkoletal System 
Bone 

Adenocarcinoma, metastatiq harderian gland 
Hemangiosarcomq metastsck skin 
Vertebra, lymphoma malignant lympaoeytic 

Skeletal muscle 
Ademwcinoma, metastatic, lung 
Hemangiosarcoms, metastatic+ spleen 
Hepatoceilular carcinoma, metastatiq liver 
Diaphragm, leiomyosarcoma, me&static, 

intestine small 
Diaphragm, sarcoma, metasrtatic, skin 
Diaphragm, sarcoma, metastatic, stomach 
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31 VW St@ (coatinuul) 
)Itrlvoa system 
lkmhl 

Ikn4augiosarcoma, metastatic, heart 
I Mocytic sarcoma 
Lympboma malignant lymphoqtic 
lympboma maiigxlant 

Qalsl and 
l+wyboma maiignant tympbqtic 

llnpiratury System 
t Alng 

Meaocatinoma 
Aiamwchma, multiple 
Mexwwcinoma, metastatic, barderian gland 
Menocahnoma, metastatic, mammaty gland 
Mcpocarcinoma, metastatic, uterus 
Ahwlavbroncbiolar adenoms 
Ahv&rA.woncbiolar adenoma, multiple 
AtveoWbroncbiolar carcinoma 
AhvoWb8xuwbioiar carcinoma, multiple 
Circinoma, metastatic, ovaty 
CanSnoma, metastatic, paratbyoid giand 
(iranplaaa ceil tumor malignant, metastatic, 

l iaaangiaramma, metestatic, heart 
lienrangiosarcoma, metastatic, skin 
I iepatocellular carcinoma, metastatic, liver 
1 iisthytic satcoma 
l.akmia gtanuloqtic 
Lympboma malignant lympbwytic 
Lymphoma malignant 
Lynqhoma malignant m&d 
Mixal tumor malignant, metisstatic, mammaty 

Pbazbromoqtoma maiignant, metestatic, 
-glaMi 

!imoma, metastatic, skin 
Squamous cell carcinoma, metastatic, stomach 
Fat, mediastinum, beman@ma 
Maiiastinum, adenocarcinoma, metastatic, lung 
Medhstinum, ahwhwbronchiolar car&tom 

m&static, lung 
Mediastinum, bemangiosarcoma, metastatic, 

hut 
Mcdiastmum, bemangiv metastatic, 

skill 

w 

1(2%9 
1vw 
3 (6%) 

10 ww 
4 (8969 
8 (16%) 

10 cm9 

lwJ9 
s ww 

3 (‘5%) 
7 (14%) 
1(2%9 
5 (los6) 

1(2%9 

2 (4%) 

2 (4%) 

(78) 

4 9%) 

14 (18%) 
3 (4%) 
S (6%) 
3 t-9 

14 (18%) 
1P) 
1tw 
4 WV 

~c2896) 

3 (4%) 

1096) 
1 (1%) 

3 (4%) 

1 ww 



Z-Yew stucljr (continwl) 
Respiratoty System @ontinaed) 
brig (continued) 

Mediastinum, hepatoceUular,cw&om9, 
tltetastatic, liver 

Mediaatinum, leiomyaearcormq meteam* 
U&-U5 

Me4uatinunt, mixed tumor malignant, 

-tic,~mmaaygla~ 
Medlastinulu, saraxna, ty!tauati~ skin 

Mediastinum, squamous cell carcinoma, 
metastatic, stomach 

NCEX? 
Lymphoma malignant iymphacytic 
Lymphoma malignant 

1 i2w 

special senses SysterQ 
Harderian gland 

AdenoL2ucinoma 
Bilatesal, adenoma 

Zymbal’s gland 

Adenoma 

$50) (491 WI (49) (491 (66) 

1 (z%l 1 (2%? 1 iw - 8 (16%) 9 (18%) 6 (13%) 13 VW 18(37%) 9 (14%) 
1 cm 2 (4-m 2 (4%) 

0 

1 isoss) 

1 f.50 

urinary system 

me me&static, lung 
Ahvolarbronc&lar c.atchtq metastatiq 

lung 
carrriaoma metastatic, parathyroid gland 
H&ma, metastatic, heart 
His-c 5arcana 
LeiamymaraJma, metastatiq stomach 
Imkemia gfanulaytic 
Lyqhoma maligttant Wymplmqtic 
LPm =Mwlt 
Lymphoma mafiit milted 
squamolls ceil carcinoma, nwtasta* stomach 
Renai tubule, adatoma 

Urinary bladder 
Hiptiayticsarcoma 
Lymphoma -t Wwhocytic 
squanlouB cell carcinoma, tnematatlc, stomach 

systeatieLe8lons 
Multipie organs iso) m iso) (so) (80) 

I-iistiocytic6arconla 3’(6%) 2 (4%) 7 (14%) 4 (8%) 7 (14%) 4 W) 
Leukemia grnnuloqtic 1cw 



Ieiom in Femak Mice 

Neopksm Summay 
‘tolal $lnimnls with primary MsopIaMlsC 

9-Month interim evaluation 
15-Month interim evaluaUion 
t-year study 

‘I’blnl primary nmpiasnla 
9-Month interim evahtatbn 
15Month interim evaluation 
2-Year study 

Total animah with benign nc4spiasms 
9-Month interim cvaluatiou 
15-Month interim evaluation 
‘L-Year study 

‘1’d benign neoplasms 
9-Month interim evaluation 
IS-Month interim cvaluar,bn 
a-year stlldy 

I’iml anim&i with malignant neoplasms 
9-Month intctim evaluation 
IS-Month interim evaluation 
2-Year study 

Tot& malignant neoplaama 
9-Month interim evsluatioa 
Z-Month intuim cvahtatiot~ 
a-year study 

‘l’otal aDim& with mctmtntic lloophm 
15-Month inteem cvahtatioa 
2-Year study 

‘mal mctastatic lKc+amm 
IS-Month interim evaluation 
2-Year study 

2 
10 
49 

2 
3 

3s 

3 
2 

72 
2 1 6 

47 43 48 

2 
4 

s9 

3 3 
21 10 

167 156 
2 

95 
10 

136 

2 
3 

28 

2 
9 

36 

2 
2 

37 
2 1 6 

34 24 38 

3 
14 
75 

2 
3 

41 

2. 
5 

56 
2 

5s 
1 

40 
10 
71 

1 
2 

71 
7 

49 
1 

15 32 40 42 

: 
100 

7 
92 

J 
18 40 52 65 

1 
21 

2 
31 S 12 12 

2 
52 

8 
86 11 23 27 

I Number of animals txamined miqwxpkally at site and pmnber of animals with k&w 
Number of animais with any tbsw a&n&I micru~w 

’ Primary neopiasms: all neopkm8 aayt metstatic nooplarrrrr 
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TABLE B2 
Individual Animal Tumor Pathology ‘of Fern& Mice in the 2-Year IuhaMon Study of 1,343otadiene: 0 ppm 

4495666667‘777i7777777777‘7 
Number of Days on Study 085 62245 7000133 3333~333333 

~15E0354870884777777’777777 

Carass ID Number 
00d~0000000000000000000000 
2222212222122111111111111 
7801587804680555566677888 
44~3252515334234512514123 

Alimentary System 
Esophaw 
Gallbladder 
Intestine large 
Intestine large, cecum 
Intestine large, colon 
Intestine large, rectum 
Intestine small 
Intestine small, duodenum 
Intestine small, ileum 
Intestine small, jejunum 
Liver 

Hemangiosarcoma 
Hepatocellular carcinoma 
Hepatoceilular adenoma 
Hepatoceliular adenoma, multiple 
Hiitiocytic sarcoma 

Mesentety 
Fat, sarcoma, me&static, skin 

PLumtEaS 
Sarcoma, metastatic, skin 
Acinus, histiocytic sarcoma 

Salivary glands 
Stomach 
Stomach, forestomach 

Leiomyoma 
Stomach, glandular 

Hiitiocytic sarcoma 
Tooth 

Cnrdiuvnncular System 
Blood vessel 
Heart 

Histiocytic sarcema 

4N++4++++44+4+++++4M++444 
+++AA+++++++A++++++++++++ 
+++AA++++++++++++++++++++ 
+++AA++++++++++++++++++++ 
+++AA++++++++++++++++++++ 
f++AA++++++++++++++++++++ 
+++AA+++++++++++++C++++++ 
+++AA~++++++MA++++++++++i+ 
+4+AA+++44++44++++4+44+++ 
+++AA+++++++A++++++++++++ 
+++A+++++++++++++++++++++ 

X 
x 

X xx x 

X X x 
4 4 

: 
44 4 

+++A+++++++++++++++++++++ 
A 

X X 
+44++f4+44++44+444+f++4++ 
+4-i-++i-4++++4+++++++++++4+ 
44+++44++4f+++4++C*+f++++4+ 

+++A+++++++++++++++++++++ 
X 

+ + 

+ 
+++44+4+++4+44++4++4+44+4 

x 

Endocrine System 
Adrenal gland 
Adrenal gland, cortex 

Histioqtic sarcoma 
Capsule, adenoma 

Adrenai gland, medulla 
Histiocytic sarcoma 

Islets, pancreatic 
Parathyroid gland 

+44+4++++++++4$+++++++4i+ 
+++4+4+4+++++44444+4+++4+ 

x X 

c4+4++4444++++++44++++++4 
X 

+++A+++++++++++++++++++++ 
M4M44MM+M+++M+4++++4M+++4 

+: Iissue examined micmscopically M: Missing tissue 
AZ Autolysii precludes arsmination I: Insufficient tissue 

Xi Lesion present 
Blank: Not examined 



777777777777777777:7777777 
Humtw of Days on St&y 33133333333333333333333333 

7777777777777777777777777 
a- 

0000000000000000000000000 
I-I(~PIIC ID Number 1111222222222222222222222 Total 

89’99001112i22334455566678 TI 
423523124124534231.3412532 Tumom 

AIhneatay syatam 
iSOph+bS 
~isllbiadder 
inkstine large 
tnlesstine large, ceatm 
intaline large, colon 
lntchne large+ rectum 
Intestine small 
Intestine smail, duodemun 
Intestine small, i leum 
intestine small, jejunum 
liver 

Hemangiowmma 
Hepatoceihdar carcinoma 
Hepatocellular adenoma 
Hepatoallular adetmma, multiple 
Hiitiocytic sarcoma 

Meaentery 
Fat, sarcoma, metawtic, skin 

Pancreas 
Sarcoma, m&static, skin 
A&us, hk&ocytic sarcoma 

salii glands 
stoalacb 
stomach, forestomach 

L#5Imyoma 
Stomach, glandular 

Histilxytjcsareoma 
Tooth 

+4,++4MMMM+44+M+M+++M4+4++ 
+44++4+444I+4+++4+4+4++4+ 
+++44+++4+4++4+++4+4++44+ 
++~44+4+++++4+444++4++++++ 
+++4+4+44+4444++++++++4++ 
+4+44+++4++444++++f++4+++ 
+4++4++4444+4+++44+++4+++ 
++~44++4++++++++44+C4++44+ 
++++44+4+++++4+++44++++++ 
++++444++++++S+44++4+++44 
+4444+++f444-+-4++4++44+i4+ 

X x X 
xx X xxx 

x 

+ 4 + 44+ 

+4++++++++++++*4+44+++4++ 

+++++++++++++++f++4+44+++ 
+44+4+4++4+++4++‘4+44+4+++ 
+*~++4++4++++++4+4++44++44 

X 
4++++++4++444c+44++++4+++ 

+ + 

41 
46 
48 
48 
48 
48 
48 
46 
48 
47 
49 
1 
4 

10 
1 
3 

12 
1 

49 
1 
2 

50 
50 
SO 
1 

49 
1 
4 

Gwdiivaaclllar system 
BkXXiYeSA 
Haut 

HItiaytic sarcoma 

Endoche System 
-glamf 

AdlmaI gland, uxtat 
HIstIocydcsarcoma 
Capsule, adenoma 

AdrmalglaML,medulya 
HIstiocytIIJarcoma 

Isle& panaeatic 
Parathyroid gland 

1 
4+++4++4++++4+++4+4+4++4+ 50 

1 

4+++++4+++++44444+++4++4+ 50 
++++4++++44++++4+++++++44 50 

2. 
X 1 

4++4+4+++444+4++4+C44++++ 50 
1 

++++++++++44+f44+444+++4+ 49 
++Mc+++++++IM4+++++4+++++ 4u 
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TABLE B2 
Individual Animal Tumor Pathology of Fern&z Mice in the 2-Year i~a~~~n St&y of l~~~e~ 0 ppm 
(continued) 

Number of Days on Study 
4455’6666677777-77777777777 
0856224570001333333333333 
1510354870884777777777777 

Carcass ID Number 
000000000000000’0000~00000 
222221222212211111ixl11ll 
7801587804680555566677888 
4453252515334234512514123 

Ehdocrine System (continuesi) 
Pituitary gland 

Histiocytic sarcoma 
Pars distalis, adenoma 

Thyroid gland 
Follicular ceil, adenoma 

General Bady System 

+444++4+444444++4+444+44+ 
X 

x X xx 
+++4+++4+f++++++++++e+++4++ 

X 

Genital System 
Clitoral gland 
wry 

AdCXlOUW 

Granulcsa cell tumor hen&n 
Hemangioma 
Histicxytic sarcoma 
Thecoma benign 

uterus 
Hemangioma 
Polyp stromal 

M 
4+++f4+4+4+444+44I4+C4+++ 

X 

X X 
X 

+++++4+44+4+44*f4+44+CCC+ 
X 

X 

Hematapoietic System 
Bone marts 

Hemangiosawsma, me-tic, spleen 
Histioqtic sarcoma 

Lymph node 
Lymph node, bronchial 

Hiitiaylic sarcQma 
Lymph node, mandibular 

Histiccytic sarcoma 
Lymph node, mediastinal 

Hiiticqtic sarcoma 
Lymph node, meacnteric 

Histioqtic sarcoma 
Spleen 

Hemangiosarcoma 
Histiocytic sarcoma 

Thymu 
Hkiocytic sarcoma 

+C+++C++++++++++++++f++++ 
X 

X 
++++++++4+++44++++4+4+++4 
M++++++4M+4444+44+44M+++M 

X X 
h4++++MM~+++c++~M~~M~+~i+M 

X X 
4-e+++-+-+4++4+MM44MMIMM+M4+ 

X X 
+++A+++f+++f+++++++++f+++ 

X X 
+++A++S+++++t+fSf+f+CC+++ 

X X 
X X 

4444AMM4M444+44+444444444 
X X 

Integumentary System 
Mammary gland 4M+4444+444+4+4444++444+4 
Skin +++4+fc+44-4+++4444++44+++ 

Subcutaneous tissue, hemangiosarcoma X 
SUbcutaneous tissue, sarmma X 
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Number of Days on St&y 
7777777777777777777777777 
3333333333333333333333333 
7777777777777777777777777 

(:orcass ID Number 
00000~0000000000000800000 
1111222222222222222222222 T&III 
t39990Q11122.22334455566678 Tii 
42352’31241245342313412532 Ruuxs 

lhhcrine Syatmn (continued) 
Pituitary gland 

Histioqtic sarcoma 
Pars distalis, adenoma 

Thyroid gland 
FoUicular &I, adenoma 

+++++++++++CC+C+++++++Cff so 
1 

X x x 
+++++++S+++++++++f+++++++ si 

1 

General Body System 
None 

Geaitai System 
Clitoral gland 
Ovary 

Menoma 
Granuha cell tumor benign 
Hemangioma 
Hiitiocytic sarooma 
-llleconla benign 

UteNB 
HGmallgioma 
Polyp stromal 

+S++++++++f++C+++++++++++ 49 
X 2 

X 1 
x 1 

2 
1 

+++++++++e+++efi+c+++++++ 50 
1 

X 2 

liematopoletic system 
Bone marrow 

Hemangicearcoma, metastalic, spleen 
Hkti0cylic sarcoma 

Lympb node 
Lymph node, bronchial 

Histiocytic sarcoma 
Lymph node, mandibular 

Histioqtic sarcoma 
Lympb node, mediwtinal 

Hiioq-tic sarcoma 
Lymph node, mcsenteric 

Histiocytic sarcoma 
Spleen 

Hemangiosarcoma 
Histiocytic saraxka 

-wlw 
Histiocytic sarcoma 

++++++++ff++C+~++++++++++ so 
1 
1 

++++++++++c++++++++++++++ 5a 
++++M+++++++N+c+++N++++++ 43 

2 
M-r-++M++M++++~C++++++M+I++- 39 

2 
+M+++.M+cM+M-i-+-l-MM+ MMM+M+M 30 

2 
CC++++++++~+++f+fC+++++++ 49 

2. 
++f+S+++++C+f+CffC+++C+++ 49 

2 
2 

C+++C++++++++++f+CC++++++ 46 
2 

Iotegumeotary System 
Mammary gland ++f++f+++++tff+++9fCC++++ 49 
Skh +4++++c++++++++c+99++++++ 50 

Suhcutaaeou9 lisalle+ v 1 
subcutaneous tissue SaIcoma 1 
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TABLE B2 
Individual Animal Tumor Pathology of Female M ice in the 2~Year hhalation Study ol 
(contiuued) 

445566666777777777j777777 
Number of Days on Study 0856224570001333333333333 

1510354870884777777777777 

Carcass ID Number 
OOOOOOOOaOOOOOOOOQO~ooooo 
2222212222122111111111111 
780158780468OSSSS66677888 
44532S2SlS334234S12Sl4123 

Muscnhkeletal System 
+f++++C+++++++++C++++++f+ 

Skletal muscle 
Hemangiosarcoma, metastatic, spleen t 

Nervous System 
Brain ++++++++++++++-4++++++++++ 

Resphatory System 
m  ++++++++++++++++++++++f++ 
J-=g +++++i+++t+++++++++++++-6-l” 

Aveohwbronchioiar adenoma x 
Histioqtic sareomii X X 
Mediastinum, sarcoma, metastatic, 

skin X 
NcSe +++-t-+++++++++++++4”t++$+++ 
TacheZJ +++++++++++++++++c+++c+++ 

Speed Senses System 
EF + + 
Harderian gland ++++++++++++++c++++++++++ 

Adenoma X xx x 

Urinary System 
Kidney 

Histiocytic sarcoma 
Urinary bladder 

+++A++++++f+++++C+++i-++++ 
X x 

+++A+++++++++++++++++++++ 
___-- 

Systerrric Lesions 
Multiple organs +++++++++++++++++++++-t-++-I- 

Hktioqtic sarcoma X X X 
Lynphoma malignant lymphocytic X 
Lymphoma malignant mixed xx X 


